T Ny

AD/A-002 976

COMPUTER LISTINGS FOR ILLIAC IV VERSION
OF FKCOMB

Ann Kerr, et al

Teledyne Geotech

Prepared for:

Air Force Technical Applications Center
Defense Advanced Research Projects Agency

6 November 1974

DISTRIBUTED BY:

National Technical Information Service
U. S. DEPARTMENT OF COMMERCE

[
.



Unclassified

SECURITY CLASSIFICATION OF THIS PAGE (When Data Fntered)

REPORT DOCUMENTATION PAGE

READ INSTRUC TIONS
HBEFORE COMPLETING FORM

T REPORT NUMBER 12 GOVY ACCESSION NO.

SDAC-TR-74-18 {

3 RECIPIENT'S CATALNOG NUJMAE K

& TITLE (and Subtitie)

COMPUTER LISTINGS FOR ILLIAC IV VERSIONS OF

AU -LFRT 76

TYPE OF REPOAT A FPERIND 528 ek

Technical

FKCOMB

5 PERFORMING DRG. REPIRT HUMBL I

7 AUTHOR(Y)

Kerr, Ann and Wagenbreth, Gene

® CONTRACT OR GRANT NUMBER/,

F08606~-74-C-0006

9 PERFORMING DRGANIZATION NAME AND ADDRESS
Teledyne Geotech

314 Montgomery Street

Alexandria, Virginia 22314

5 PROGRAM ELEMENT FROJIFCT TALK
ARE A & WORK UNIT NUMBE RS

T'— CONTROLLING OFFICE NAME AND ADDRESS
Defense Advanced Research Projects Agency

12 REPORT DATE

6 November 1974

Nuclear Monitoring Research Office
1400 Wilson Blvd.-Arlington, Virginia 22209

13 NUMBER OF PAZS
’

T4 MONITCRING AGENCY NAME & ADDRESS(If different from Controliing Office)
VELA Seismological Center

312 Montgomery Street
Alexandria, Virginia 22314

pb——

1S SECURITY CLASS. (of this repurt,

Unclassified

TSa DECLASSIFICATION DOWNGRADING
SCHEDULE

16 DISTRIBTION STATEMENT (of thts Raport)

APPROVED FOR PUBLIC RELEASE; DISTRIBUTION UNLIMITED.

17 DISTRIBUTION STATEMENT (of the abstract entered in Block 20, !f different from Raport)

18 SUPPLEMENTARY NOTES

19 KEY wORDS /Continue on reverse side t{ necessary and identify hy block number)

ILLIAC IV
DEM1
DEM2
FKCOMB

20 ABSTRACT /Continue on reverse side il necessary and identily by block number)

Reproduced by

NATIONAL TECHNICAL
INFORMATION SERVICE

US Department of Commarce
Spnnglield, VA. 2215

DD , j(‘;:M’; 1473 EDITION OF 1 NOV 6515 OBSOLETE

Unclassified

SECURITY CLASSIFICATION OF THIS PAGE (When Data Entrred:

1<




T L e e . B e il s e

COMPUTER LISTINGS FOR ILLIAC IV VERSIONS OF FKCOMB
SEISMIC DATA ANALYSIS CENTER REPORT NO.: SDAC-TR-74-18

AFTAC Project No.: VELA VT/4709

Project Title: Seismic Data Analysis Center
ARPA Order No.: 1620

ARPA Program Code No.: 3F10

Name of Contractor: TELEDYNE GEOTECH

Contract No.: F08606-74-C-0006

Date of Contract: 01 July 1974

Amount of Contract: $2,237,956

Contract Expiration Date: 30 June 1975

Project Manager: Royal A. Hartenberger
(703) 836-3882

P. 0. Box 334, Alexandria, Virginia 22314

APPROVED FOR PUBLIC RELEASE; DISTRIBUTION UNLIMITED.




SUMMARY
DEM1

DEM2
FKCOMB

SUBROUTINES

TABLE OF CONTENTS




SUMMARY

This is the third report in a series of three published at the Seismic
Data Analysis Center in 1974, which describe our studies of and programming

experience with the ILLIAC IV computer. The present report is a computer

listing of the ILLIAC [V version of a scientific program called FKCOMB. The
main program, FKCOMB, and two data-editing and formatting modules, DEM1 and

DEM2 were written in Computational Fluid Dynamics Code (CFD); some subroutines
were written in ASK code.

The first report in the series, SDAC-TR-74-16,
the ILLIAC 1V System,

presents an overview of
describes the suitability of the ILLIAC 1V computer as
a processor of seismic data, aad contains Project notes on programming
techniques and languages. The second report, SDAC-TR-74-17, is a complete
documentation of the preliminary version of the FKCOMB software designed for
Processing long-period seismic data; it also compares results from the

ILLIAC software with those of the original version of FKCOMB,
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g AAIN URIVER FOR MOD 1. ENTERED RY GENE WAGRNBRETH, APRIL 24, 1974
*PE [NTEGER CNTRL (%,6) ,OUTBUF (%,64,6) PINTI (%), INBUF (%,128), -
1 TIMEC(*) JOLDTIM (%) -

] | SAVHCT, SAVPTH, NUPAGE(A) ,TSTEPS(6) ,SCANS, =

: 2 OUPTHACS) , OTINEA(K)
*CU INTEGER ADSRUF (8) JARRAY,INPTR,INPT#,SAVADE,ADBOYT(6) , OUPTH, -
| RYTS ,WORDS,T1,T2,T3,T4,T5,T6, IT,PRTIAL,ADDRS, -

[ 2 WORD, BYTCNT (6) , ADBIKD, INSYT, OUBYT, ORGCOR,PAGE, -

J 3 DEBUG,3CT , ADR , ENDADR

: *CU LOGICAL LADBBU(S8) JLARRAY,LINPTB,LINPTW,LSAVAD,LADROU(A) ,LOUPTH =
| L#YTS ,LWORDS ,LT1,1.T2,LT3,1.T4,LTS,LT6,LOUBYT,LIT,LPRTIA -
2 LADDRS ,LWOKD ,LINSYT,LBYTCN(6) , LADEWR ,LORGC() ,LPAGE -
3 ,LDE3UG,L3CT,.ADS, LENDAD

! *EXTEHIAL RDPRM,CETRYT ,PUTRYT ,CNVTINM
*COWMON/MATN/ZCHTRL , OUTLUF , INBUF ,PINTI ,TIME , OLDTIM,SAVRCT ,SAVPTW, -
| TSTFPS ,SCANS , OUPTWA, OUPAGE, OTIMEA

*=Q VALENCECY JADBRUF (1) JLADBBUCI)) ( (9, ARRAY ,ILARRAY) -

(10, INPTB,LINPTR), -

(11, INPTW,LIMPTW) 4 (12 ,SAVADB,LSAVAD),

(1 3,ADBOUT(1) ,LADBOU(1))

«(19,0UPTW ,LOYPTW) ,(20,RYTS,LBYTS), (21 ,WORDS,LHWORDS) ,

(22 TN GLTND), (23, TR ET2Y , (2% T 351730, (25, Ta L Ta,

(26,T5,LT5), (27, T&,LT6) ,(23,0UBYT,LOURYT) ,(29,IT,LIT),
~S PRTIAL,LPKTIA), (31 ,ADDRS,LANDRS), (32,WORD,LWORD),

t .3, INBYT,LINBYT) ,(34,BYTCHT(!) ,LBYTCNCI1)),

(40 ,ADBARD,LADBWR)

» (43 ,0RGCOR,LORGCO) ,
(44 ,PAGE,LPAGE) , (45 ,DEBUG,LDEBUG) ,(46,BCT,LBZT), -
(47,AD3,LADB) , (48 ,ENDADB,LENDAD)
*D 15K AREA OUPUTI (20) ,0UPUT2(20) ,0UPUT3(20) ,OUPUT4(20) ,OUPUTS(20) ,
1 OUPHITA(20) , INPUT(100)
HODE=OM
ENDADb ==~
00CMOM==8103
JUMP AROUNDAREAS
JISPASAREA "DISPA"
AROIHEDAREASSOPNDISP DISPAG
THAT IS USED FOR DISPLAY OUTPUT.
DISPLS " n  16,BEGINHEADER ,ENDHFADER=1§
JUMP ENDHEADERS$
8LK3
HBEGINHEADERS 8 ¢
DATA ((Mokdkdhk k' )8 333R)2,
"DATA EDITING MODULE 1 VERSION 1.,1" 000At1 5,
((Mhsxkderdx! )8 3338)2%
ENNDHEADE 883 1
*CALL .¢DPRM
SUBROUTINE RDPRM INITIALIZES VALUES TO BE USED BY THIS AND 1
FOLLOJING MODULES.
10 *CALL GETEYT

CO~NDI2DOU &N — — —

3» 3= 3= e = 3= e 1s () 3» e 3»

(3O




ri

®)

> > > 3=

D0

<KERR>CFDJDEMI 81 MON B=JUL=74 8346AM PAGE 1131

20

35
a0

45

50

55

65

5

THE HEADER ID HAS JUST BEEN READ IN. NOW TO LOOK IT vpP,
*)0 20 ARRAY=1,7
*[F (ARRAY.FQ.7) GO TO 850

IF WE GET THAT FAR, THE HEADER ID WAS NOT ON OUR LIST.
F6=CNTRLC 11 ,ARRAY)
*[F(T6.EQ.INBYT)GO TO 25

THAT MEANT WE FOUND IT.
*CONTINUE
*CONTINUF
*[IF (DEBUG.LT.1) GO To 35

DISPLS " m  16,Bl,El=1%

SKIP,Els

Bl1sDATA "GOT THE HEADER ID SUCCESSFULLY .* ,0D0As 163
E1sDISPLH “ARRAYs" 2%
*CONTINUE

T6=CNTRL (1 JARRAY)
*[F (T6.EQ.0)GO TO 45

THAT CHECKED ToO SEE IF THERE IS TIMING INFO TO GET FROM THE
HEGIMNING OF THIS RECORD.
*CALL CNVTIM

CNVTIM READS OFF THE TIME AND CONVERTS IT TO DECISECONDS FROM
THE BEGINNING OF THE YEAR,
*CONTINUE

OLDTIM(*)=0TIMEACARRAY)

HALF TO RESTORE THE VALUE LEFT IN OLDTIM WHEN THE LAST RECORD
FROM THIS ARRAY WAS PROCESSED.

[6=CNTRL(4,ARRAY)

INPTB=INPTB+T6

[HAT MOVED THE INPUT POINTER TO THE BEGINNING OF A TIME SCAN.
START PROCESSING A TIME SCAN.

SCANS=0
*[F (DEBUG.LT.1) GO To &5

DISPLH "T=SCAN" ,0%

T6=CNTRL(5 ,ARRAY)

INPTB=INPTB+T6

To=CNTRL(1 JARRAY)
*[F(T6.EQ.1)G0 TO 65

IF WE GET HERE THERE IS A TIME WORD WITH THIS SCa.
*CALL CNVTIM

r6=CNTRL(6.ARRAY)

INPTB=INPTB+T6
*[F (DEBUG.LT.1) GO To 75

DISPLH “TIME",16,TIME,TIMES

DISPLH "OLDTIM",16,0LDTIM,OLDTIMs
*CONTINUE

NOW CHECK TO SEE IF A TIME SCAN IS MISSING.
*[FCLANY.((OLDTIM(#) .EG.0)))GO TO 200
*IFCLANY. ((TIME(#) ,LE.OLDTIM(*)+15)))G0 To 200
*IFC ANY. ((TIME(#) ,GT,OLDTIM(%)+25)))G0 To 150

IF WF GET HERE THERE WERE | OR 2 TIME SCANS MISSING. WE HAVE To
FILL IN THE MISSING TIME GAP(S) WITH THE LAST TIME GAP, WHICH HAS

'?(
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BEEN CAREFULLY SAVED IN OUTBUF. WE DO SO A BYTE AT A TIME UNTIL
ALL CHANNELS ARE DONE. THIS IS NOT THE FASTEST WAY TO DO THE JOB
BUT IS STRAIGHT FORWARD AND FASILY DEBUGGABLE. THE SITUATION IS
COMPLICATED A BIT BY THE FACT THAT SOME OF THE BYTES ARE IN
ADBOUT(ARRAY) .

OOO0O0O0

SAVADY=ADBOUT(ARKAY)
SAVBCT=BYTCNT(ARRAY)
T6é=0UPTW=1
SAVPTW=T6
T6=CNTRL(3,ARRAY)
T5=SAVBCT
BYTS=T6-TS
NUMBER OF BYTES TO TRANSFER FROM OUTBUF IS EQUAL TO THE NUMBER OF
CHANNELS MINUS THE NUMBER OF BYTES IN ADB,
4 DUMMY ASK STATEMENT TO FORCE DEALLOCATION OF REGISTERS.
LWORDS=LBYTS .SHR.,2
LTI=LAORDS .SHL .2
A " DUMMY ASK STATEMENT TO FORCE DEALLOCATION OF REGISTERS.
PRTIAL=BYTS=-TI
T6=SAVPTH
ADDRS=T6-WORDS
ADDRESS IN OUTBUF OF PARTIAL WORD.
NOW [ WOULD LIKE TO HAVE OUTBUF DIMENSTONED "OUTBUF(8192,8)" AND
SIMPLY ACCESS "OUTBUF (ADDRS, ARRAY)" BUT CFD FORCES ME To
DIMENSION OUTBUF "OUTBUF (#,64,8)" AND I HAVE TO DO SOME ARITHMETIC
HERE TO CALCULATE THE PROPPER INDICES.,
T1=ADDRS
» DUMMY ASK STATEMENT TO FORCE DEALLOCATION OF REGISTERS.
LT2=0FF.TURN ON,.LAST.6
LT2=LT2.AND.LTI
LTI=LTI1,SHL, 6
% DUMMY ASK STATEMENT TO FORCE DEALLOCATION OF REGISTERS.
IT=OUTRUF(T2,T1 ,ARRAY)
*IF (DEBUG.LT.1) Go To 105
DISPLH “TIME-GAP",04
DISPLH “"SAVADB" ,16,SAVANB,SAVADB}
DISPLH "SAVBCT".Ié.SAVBCT.SAVBCT!
DISPLH “SAVPTA" 16,SAVPTW,SAVPTW}
DISPLH "BYTS",16,BYTS,BYTS4
DISPLH "WORDS" , 16,NORDS ,WORDS 3
DISPLH "PRTIAL",16,PRTIAL,PRTIAL?
DISPLH "ADDRS" , 1 6,ADDKS ,ADDRS}
DISPLH “IT",16,1T,ITs
105 *CONTINUE
NOW WE COMF TO ANOTHER CFD ABOMINATION, I WANT TO DIVIDE ONE
NUMBER IN MEMORY BY 4. I CAM EITHER MOVE IT TO A VECTOR OR
FIDDLE WITH THE MODE OR SOMETHING AND DO A STRAIGHT DIVIDE,
OR T CAN MOVE IT TO THE CU AND JUST SHIFT IT. I OPT FOR THE LATTER
AND CONTINUE TO OPT FOR THAT THRUOUT THE PROGRAM. THIS IS BECAUSE
SOMEDAY CFD MAY ALLOW ME TO DO WHAT 1 WANT OR I CAN PUT IT IN CODE

>0

P25 3 b 0 35 . . p > OOO0ON

ODOODOO

T R N T B i 1 T NIt e A T e

e I - T



-

(@)

IO RO

Se e e e ()

A
A
A
A
A

120

<KERR>CFDLDEMI 81 MON B=J!IL=-74 B146AM PAGE 13

STATEMENTS MYSELF.

-4 NUMMY ASK STATEMENT TO FORCE DEALLOCATION OF REGISTERS.
LPRTIA=LPRTIA.SHL.2

ILIT=1.IT.RTR.PRTI AL

ADUMMY ASK STATEMENT TO FORCE DEALLOCATION OF REGISTERS.

PINTI(*)=TIME(*)=OLDTIM( %)

[6=PINTIC])
*)0) 140 Ti=1,T6,10

ONCE FOR FACH MISSING TIME GAP

FIRST DO THE PARTIAL WORD.,

TIMEC(x)=TIME(*)+10

LOUBYT=TIME

SLIT(O) =TIMEs

LLOAC (D) SCOs

CSHR(OD) 16

53TL(O) LOUBYTs
*CALL PUTHYT

SLIT(Q) TIMFs

LOAD(O) sSCOs

LITC1)=0FFFFs1 6%

CAND(D) sCis

STL(O) LOUBYTs \
«CALL PUTBYT ’
*D0O 110 T2=1,PRTIAL,16

(ONCE FOK EACH BYTE.

LIT=I.IT .RTL.16

LOUBYT=0OFF .TURN ON..LAST.16

LOUBYT=LOURYT.AND.LIT
*CALL PUTBYT

How Do THE FULL WORDS.

T6=SAVPTW
*D0) 120 T2=ADDRS+1,T6

MOW WE HAVE To DO THE MESSED UP ADDRESSING BECUASE OF THE CFD
RESTHICTION ON DIMENSIONING,

o DUMIY ASK STATEMENT TO FORCE DEALLOCATION OF REGISTERS.
LT3=LT2.SHR.6

LT4=1.T4.AND.LT2

5 DUM4Y ASK STATEMENT TO FORCE DEALLOCATION OF REGISTERS.
AORD=0UTBUF(T4,T3,ARRAY)
*}0) 120 TH=1,4

LORD=LWORD «RTL .16

LOUBYT=0FF,TURN ON..LAST.16

LOUBYT=LOURYT. AND .LWOKD
*CALL PUTBYT

NOW PUT OUT THE BYTES IMN SAVADR.

AORD=SAVADR

T6=SAVRCT
*)0 140 T2=1,T6

LOUBYT=0OFF.TURN ON..LAST.16

LOUBYT=LOUBYT.AND.LWORD
*CALL PUTRYT

G<
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140  LWORD=LWORD.HTL.16
*50 TO 2%0
150 #CONTINUE
IF AE GET HERE, THERE WWERE A BUNCH OF TIM% GAPS MISSING. WF NEF|
ONLY PUT OUT A DIAGNOSTIC
DISPLS & » 16,BGAPDIAGNOSTIC,EGAPDIAGNOSTIC-1 3
DISPL:! "OLDTIM" ,16,0LDTIM, OLDTING
DISPLH "TIME",16,TIME, TIME
JUMP EGAPDIAGHOSTICH
1R ¢ ]
DOAFDIAGNOSTIC 88y
DATA (("*******ﬁ“)a.3338)!0.“MORE THAN 2 TIME GAPS.".ODOAllﬂ.
((Mewderaan")8 3338))10%
=GAPDIAGROSTIC 833
175 #CONTINUE
200 *CONTINUE
€ NOW To CHECK FOR A TIME REVERSAL .
*IF(.ANY.((TlME(*).GT.ULDTIM(*)*S)))GU To 250

323 322> ()()

€ IF AF GET HERS THERF IS A TIME REVERSAL. IF THERE IS A TIME WORD
o PER SCAN, THIS SCAM [S THROSN OUT. OTHERWISE, THE WHOLE RECORD
¢ IS DISCARDED.,
T6=CNTRL(1 JARRAY)
*IF (T6,EQ.1)G0O To 210
o4 NE HAVE A TINT KORD PER SCAM.,
PINTI(*)tINPTn*CNTRL(b.ARRAY)*CNTRL(7.ARRAY)*CNTHL(3.ARRAY)
INPTB=PINTI (1)
© NOW SKIP AROUND PROCESSING OF THIS SCAN.
*5O TO 410
¢ NON HANDLE THROWING AWAY THE WHOLFE RECORD FOR TIME WORD PER

210 PIHTI(t)zCHTRL(A.ARRAY)OCNTRL(O.ARRAY)*(CNTRL(S.ARRAY)* -

lchkL(3.AR9AY)+CNTHL(7,ARRAY))+CNTRL(3.ARRAY)+INPTB
[NPTE=PINTI(1)

To=SCANS

Ta=Ta+1 00

SCANS=T6
*G() TO 410

FINALLY TIME [S ALL TAKEN CARE OF. FIWST WNF OUTPUT TIME., THEN ALL
THE DATA.
250 #CONTI:IUE

LOYBYT=TIMF(1)

SLIT(O) TIYEs

LOAD(D) sSCOs

CSHR (D) 163

STL.(O) LOURYTs
*CALl. PUTRYT

SLITW) TIVEs

LOADCO) sCOs

LITC1) =0FFFFsi1 63

CANL (D) sCiy

2> 3 3= 3 () (9 X9

> >
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STL(C) LOURYTs
*CALL PUTBYT

OLDTIM(*)=T[ME (%)
TIME(x)STIME(#*)+10
[6=TSTEPS(ARRAY)

T6=To6+1

ISTEPS (ARRAY)=T6
T6=CNTRL(3,ARRAY)
*D0O 400 TI=1,T6

THATS ONCE FOR EACH CHANNEL.
*CALl GETBYT

OUBYT=INBYT
*CALL PUTBYT
*CONTINUE

T6=SCANS

T6=T6+1

SCANS=T6

T6=CNTRL(7,ARRAY)

[MPTB=INPTR+T6

T6=CNTRL(9Q ,ARRAY)

T5=5CANS
*[F(T5.CE.T6)GO T 420
*G0) ToO S50

T6=CNTRL (8 ,ARRAY)

INPTR=[NPTR+T6
OTIMEACARRAY)=0LDTIM(I)
*30 TO 10
*CONTIIUE
*[F(INBYT.EQ.0)GO TO 855

DISPLII "BADHEADs", 2%
*CONTIHUE

AHEN WE GET HERE ALL THE DATA HAS BEEN PROCESSED. TIME TO EMPTY
THE AUB BUFFERS, WRITE OUT THE CORE BUFFERS » PUT THE HEADERS IN
THE OUTPUT FILES AND LAY BACK AND QUIT.

FIRST EMPTY THE ADB BUFFERS.
*)0) 86) ARIRAY=1,6

BCT=4=-3YTCNT (ARRAY)

o DUMMY ASK STATEMENT TO FORCE DEALLOCATION OF REGISTERS.
LBCT=LBCT.SHL.4

» DUMAY ASK STATEMENT TO FORCE DEALLOCATION OF REGISTERS.
LADB=LADBOU(ARRAY) .SHL .BCT

JAERE «E HAVE TO DO SOME MORE FANCY ADDRESSING RECAUSE OF THE CFD
RESTRICTION ON DIMENSIONS,

T1=0UPTv

4 DUMMY ASK STATEMENT TO FORCE DEALLOCATION OF REGISTERS.
LT2=LT1.SHR.6

LT6=0FF.TURN ON,.LAST.6

LTI=LT6.AND.LTI

«~ DUMMY ASK STATEMENT TO FORCE DEALLOCATION OF REGISTERS.
OUTBUF (T1+1,T2+1 ,ARRAY)=ADB

860 *CONTINUE

il<
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€ NOW WRITE OUT ALL OF THE BUFFERS(6& AT THIS TIMS).

T6=0UPAGE(1)

*ARITECS64 ,OUTBUFC1,1,1) ,0UPUTI(T6),4)
*NAIT 64

T6=0UPAGE(2)

*ARITEC64 ,OUTBUF(1,1,2) ,0UPUT2(T6) ,4)
*NAIT 64

T6=0OURPAGE( 3)
*VRITEC64,,OUTBUF(1,1,3),0UPUT3(T6),4)
*WAIT 64

T6=0OUPAGE(4)

*NRITE( 64, 0UTBUF(1,1,4),0UPUT4(T6), 4)
*JIAIT 64

T6=OUPAGE(5)

*WRITEC64, OUTBUF(1,1,5) ,OUPUTS(T6) ,4)
*W{AIT 64
Té=0OUPAGE(6)
*WRITE( 64, OUTBUF(1,1,1) ,0UPUT6(T6),4)
*NAIT 64

& NOW FOR THE HEADER PAGE. FIRST CLEAR A BUFFER.
*D0 930 Ti=1,16

930 OUTBUF(*,TI,1)=0

© NOW FILL THEM IN ONE AT A TIME.

OUTBUF(1,1,1)=CNTRLC11,1)

C THAT NAS THE HEADER ID.

OUTBUF (2,1 ,1 )=TSTEPS (1)

*NRITE( 64, OUTBUF(1,141),0UPUTI(1),1)
*NAIT 64

OUTBUF (1,141 )=CNTRL(11,2)

OUTBUF (2,1 ,1)=TSTEPS(2)
*JRITE(64,0UTBUF(1,1,1),0UPUT2(1),1)
*JAIT 64

OUTBUF (1,1 ,1)=CNTRL(11,3)

OUTBUF (2,141 )=TSTEPS( 3)

*NRITEC(64 , OUTBUF(1,1,1),0UPUT3(1),1)
*HAIT 64

OUTBUF (1,1 ,1)=CNTRLC(11,4)

OUTBUF (2,1 ,1 )=TSTEPS(4)

*HRITE(64 , OUTBUF(1,1,1),0UPUT4(1),1)
*AAIT 64

OUTBUF (1 41 41):=CHTRL(11,5)

OUTBUF (2,414 1)=TSTEPS(5)

*NRITE(64 ,OUTBUF(1,1,1),0UPUTS(1),1)
*NAIT 64

OUTBUF (1 41 ,1)=CNTRLC11 ,6)

OUTBUF (241, 1)=TSTEPS(6)
*WRITE(64,OUTBUF(1,1,1),0UPUTAC1),1)

*NAIT 64
A DISPLS ™ v, 16,BFINAL,EFINAL=-13%
A JUMP EFINAL3
A BLK3
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BFINAL 12

DATA ((Mxkkhtiexx")8, 3338)10,

"MOD 1 GOING TO END OF JOB".ODOA!I6.(("********")8.3338)108
EFINALs 33

CLSDISP DISPAs
*STOP
*END
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DEM2 - DATA EDITTING MODULE 2
CODED BY GENE WAGENBRETH MAY, 1974, THIS ROUTINE READS IN DATA
FROM ONE SEISMIC ARRAY AND PERFORMS ALL DATA EDITTING UP TO AND
INCLUDING FFT.

QOO0O0O0O

*PE INTEGER NBUFFI(*.64).FINSCN(*).COMP(*).TOTSCN(*),PINTI(*). -

| PINTZ(*).TIME(*).OTIME(*).TWTIME(*).PEN(*).CNTRL(*.é)

*PE REAL GLCHFT(*).VARFT(*).BUFFZ(*.SSO.Z).BUFF3(*.640),PREALI(*). =

I PREAL2(#) ,ALLMSQ(#) ,TVARFT( %)

*PE INTEGER LOFREQ.HIFREO.IBUFFI(4096).IBUFF3(*.640).ABUFF2(70400).-

| CHGOOD( 80) ,SITEGD(80) ,SITES(80)

*PE REAL CHMSQ(BO).RBUFFI(4096).ROWSUM.RBUFF2(70400)

*CU INTEGER ADBBUF (&) ,COREPT, BYTE.ADBWRD.ARRAY.DEBUG.TWSZ. =

| OVLAP.NCHAN.NSITE.NROWS.DIFFR.DIFFW.NEW.OLD.GAP.TSCANS.-

2 INDEXI.INDEXZ.INDEX3.INDEX4.TI.T2.T3.T4.T5.T6.CH.IPAGE. b

3 OFFSET.INBYT.NGDCH.TWSZR.NGDST.NGDR.F.BF3PE.NGT,OPAGE.T7

*CU LOGICAL LADBBU(G).LCOREP.LASTI6.LBYTE.LADBWR.LARRAY.LDEBUG. -

| LTWSZ.LOVLAP.LNCHAN.LNSITE.LNROWS.LDIFFR.LDIFFW.LNEW. -

2 LOLD,LGAP ,LTSCAN ,LTI.LTZ.LT3.LT4.LTB.LTé.LCH.LOFFSE. =

3 LINBYT.LF.LNGDCH.LTWSZR.LNGDST.LNGDR.LNGT.LT?

*EXTERNAL GTDATA,Cl6T64.C64T32.ROWSUM.RUNFFT.C32T64

*COMMON/MAINZ/NBUFFI.BUFFZ.BUFF3.FINSCN.COMP.TOTSCN.PINTI.PINTZ.

| TIME.OTIME.THTIME.PEN.CNTRL.GLCHFT.VARFT.PREALI.PREALZ. —

2 ALLMSQ.TVARFT.LOFREQ.HIFREQ.SITEGD.SITES,CHMSQ

*EQUI VALENCE (NBUFFI(I.I).RBUFFI(I).IBUFFI(I)).(BUFFZ(I.I.l).

| ABUFFZ(I).RBUFFZ(l)).(CHGOOD(I).SITEGD(I)).

2 (BUFF3(1,1),IBUFF3(1,1))

*EQUIVALENCE (I.ADBBUF(I).LADBBU(L)),(Q.COREPT.LCOREP).(IO.BYTE.

| LBYTE).(ll.ADBWRD.LADBWR).(IZ.ARRAY.LARRAY).(l3.TNSZ.
LTWSZ).(I4.0VLAP.LOVLAP).(IS.NCHAN.LNCHAN).(IG.NSITE.
LNSITE).(l7.NROWS.LNROWS).(IB.DIFFR.LDIFFR).(l9.DIFFW.
LDIFFW).(ZO.NEW.LNEW).(2l.OLD.LOLD).(22.GAP.LGAP).(23.
TSCANS.LTSCAN).(24.INDEXI).(25.INDEX2).(26,INDEX3).(27.

LOFFSE).(36.INBYT.LINBYT).(37.F.LF).(38.NGDCH.LNGDC&).

(42.BF3PE).(43.NGT.LNGT).(44.LASTI6).(45.DEBUG.LDEBUG).
(46.0PAGE).(47.T7.LT7).(48.IPAGE)

*DISK AREA INDM2(20) ,OUTDM2(41) ,CONPRM( 1)

MODE=0ON

JUMP PASTAREA$

DISP23sAREA "DISP2n;

PASTAREA 133

OPNDISP DISP23

DISPLS ,16,BHEAD2,EHEAD2~-1}4

JUMP EHEAD2}%

BLK3

BHEAD2 s sDATA

(("********")G.ODOAsl6)lO."START EXECUTION DATA EDITING MODULE 2",
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ODOAs16,"VERSION 2.0",0D0AS1 6, (("hwkskrnanh® )8 ODOALIE)2}
EHEAD2 833
*READ (64, IBUFF1 (1) ,INDM2(1),1)
*VAIT 64
*IRITE(64,IBUFFI1(1) ,OUTDM2(1),1)
*NAIT 64
TI=1BUFFI1(1)
*D() 20 ARRAY=1,7
*IF(ARRAY .EQ.7)GO TO 1105
T2=CNTRL(1 ,ARRAY)
*[F(TI,EQ.T2)GO TO 25
€ THAT MEANT WE FOUND IT.
20 *CONTINUE
25 *CONTINUE
FINSCN(*)=1BUFF1(2)
*{EAD(64, IBUFFI1(1),CONPRM(1),1)
*NAIT 64
DEBUG=IRBUFFI (1)
TWSZ=1BUFF1(2)
OVLAP=IBUFF1(3)
GLCHFT(*)=RBUFF1(4)
VARFTC*)=RBUFF1(5)
LOFREQ=IBUFFI1(6)
HIFREQ=IBUFF1(7)
COMP(*)=1BUFF1(8)
NCHAN=CNTRL( 3, ARRAY)
NSITE=CNTRL(4,ARRAY)

> >

A % DUMMY ASK STATEMENT T0O FORCE DEALLOCATION OF REGISTERS.
LTWSZR=LTWSZ .SHR.6
A s DUMMY ASK STATEMENT T0O FORCE DEALLOCATION OF REGISTERS.

PINTI (#)=NCHAN*TWSZR
NRONS=PINTI (1)
DIFFW=TWSZ-0OVLAP
A # DUMAY ASK STEMENT TO FORCE DEALLOCATION OF REGISTERS.
LDIFFH=LDIFFW.SHR .6
LTI=0OFF .TURN ON,.LAST.6
LDIFFA=LDIFFW.AND.LTI
A & DUMMY ASK STATEMENT TO FORCE DEALLOCATION OF REGISTERS. 1
|

LAST16=0FF .TURN ON..LAST.16

BYTE=4

ADBWkD=8

COREPT=4096

OPAGE=2

[PAGC=2 |
VEW=2

OLD=1

GAP=1
*[F(DEBUG.LT.1)GO To 30

36<
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30

1 00

A

1306
140

| 45
200

DISPLH "INITs», 2%
*CONTINUE
*CALL GTDATA
TIME(*)=INBYT#*65536
*CALL GTDATA
FIME(%)=TIME(%)+INBYT
*CONTINUE
100 BEGINS THE LOOP GONE THRU ONCE FOR EACH COMPLETE TIME WINDOW,
TSCANS=0
TATIME(%)=TIME(%)
4 DUMMY ASK STATEMENT TO FORCE DEALLOCATION OF REGISTERS.
LTI=0OFF.TURN ON,..LAST.!
LNEW=LNEW.AND.L.T}
LOLD=LOLD.AND.LTI
+ DUMMY ASK STATEMENT TO FORCE DEALLOCATION OF REGISTERS.
NEVW=NEW+1
OLD=0LD+1
*[F(DEBUG.LT.1)G0O To 105
DISPLH “TwD% ,0%
*|[F(DEBUG.LT.2)GO To 105
DISPIH ,2%
*CONTINUE
40W CHECK TO SEE IF WE DETECTED A TIME GAP LAST TIME,
*[F(GAP ,EQ.1)GO TO 200
At CANT OVERLAP IF THERE WAS A GAP.
*[F(DEBUG.LT.1)GO To 115
DISPLH "OVLAP",0%
*CONTINUE
TATIME(#)=TWTIME (%} =OVLAP*10
PINTI(#*)=0
*[F((PEN(*) ,CGT.64=-DIFFW))PINTI(%)=1
PINTI(%*) INSURES THAT VALUES ROUTED ACROSS A KROW BOUNDARY GO To
IHE PRECEDING ROW,
TI=NROWS=DI FFR
*[F(T1.EQ.0)GO To 140
*D0O 130 INDEXI=1,TIi
INDEX2=INDFX|+DIFFR
BUFF2(t.lNDEXI.NEW)=BUFF2(t¢DIFFW.INDEX2+PIN1l(*).OLD)
THAT MOVED ALL THE DATA WANTED FROM THE oOLD TIME WINDOW, PLIIC
SOME GAKBAGE. THE GARBACE IS OKAY BECAUSE [T WILL BF OVERWR] TTY
8Y GOOD DATA LATER.
*CONTINUE
*CONTINUE
TSCANS=OVLAP
*IF(DERUG.LT.1)GO To 145
DISPLH "E OVLAP" 04
*[F(DEBUG.LT.2)G0O To 145
DISPLH "BUFF21%,18,BUFF2 ,BUFF24255%
DISPLH “BUFFZZ“.l6.8UFF20550*64.BUFF2+550*54¢255c
*CONTINUE
*CONTINUE

ook B
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c

205

OO0

255
280

300

O

> >

315

NON ITS TIME TO READ IN AND MOVE A TIME STEP.
*[F(DEBUG.LT.1)GO TO 205

DISPLA "TSTEP",O%
*CONTINUE

CH=l
*D0) 280 TI=TSCANS+| ,TWSZ

THATS ONCE FOR EACH TIMESTEP TO GET FOR THIS TIME WINDOW,
TOTSCN(*)=TOTSCN(*)+|

OFFSET=0
*[F(NEN.EQ.2)OFFSET=35200

THAT MAKES ADDRESSING A LITTLE BIT EASIER. WE CAN TREAT BUFF2
(ABUFF2) AS | DIMENSIONAL. OFFSET ACTS LIKE (NEW,0LD). ITS REALLY
BECAUSE CFD WILL NOT ALLOW A 2 DIMENSIONAL ARRAY WITH THE FIRST
DIMENSION OTHER THAN 64,
*)() 240 T2=1,NCHAN
*CALL GTDATA

INDEX1=CH+OFFSET

ABUFF2(INDEX1)=INBYT

OFFSET=0OFFSET+TWSZ
*CONTINUL

WE JUST DID ONE TIME STEP,

TSCANS=TSCANS+|

Ci{=CH+1
*[F(DEBUG.LT.2)GO TO 245

DISPLH "1-CHAN™,01
#CONTINUE

NON WE CHECK FOR A GAP.

T6=TOTSCN(1)
*IF (. ANY . ((T6.EQ.FINSCN(*))))GO TO 300

EOF IS REALLY JUST AN INFINITE GAP,

GET THE NEXT TIME WORD AND CHECK FOR A GAP,
*CALL GTDATA

T6=TIME(1)

OTIME(*)=TIME( *)

TIME(»)=INBYT
*CALL GTDATA

TIME(*)=TIME(*)*65536+INBYT
*[F(DEBUG.LT.2)GO TO 255

OISPLH "TIME",16,TIME,TIME?}
*CONTINUE
*[F(.ANY . ((TIME(#*)=T6.GT.15)))G0 TO 300
*CONTINUE

GAP=0
*GO T 400
*CONTINUE

IF WE GET HERE WE HAVE A GAP,
*[F(DEBUG.LT.1)GO TO 315

DISPLH "GAP",0%
*[F(DEBUG.LT.2)GO TO 315

DISPLH ,2%
*CONT INUE
*IF (TSCANS.NE.TWSZ)GO TO 325

il




P R T
g R, R

t  <KERR>CFD.DEM23 70 MGN 15=JUL=74 10842AM PAGE 1

© IF WE GET HERE, THERE IS A GAP, BUT WE DONT NEED ANYMORF DATA
C SINCE THE TIME WINDOW IS ALREADY FULL. JUST MARK THE EACT THAT
G HAD A GAP,

GAP=]

*G0O TO 400

325 *CONTINUE
IF WE GET HERE o WI: NEED TO FILL IN SOME DATA FROM THE IEASIT L T 14
WINDOW TO COMPLETE THIS TIME WINDOW, FIRST CHECK TO SEE IF THE
WAS A GAP AT THE END OF THE LAST TIME WINDOW, IN WHICH CASE Wr
HAVE AN IRRECOVERABLE ERROR.
*[F(GAP .NE.1)GO ToO 335
WHOOPS, AN TRRECOVERABLE ERROR.
JUMP EGAPMESSAGE}
BLK;
BGAPMESSAGE s sDATA
((“********")B,ODOAslé)lO.
"I RRECOVERABLE TIME GAP." ,0D0OAs1 6,
((“********")B.ODOAt|6)|0t
EGAPMESSAGE 113
DISPLS +16,BGAPMESSAGE , EGAPMESSAGE~1 §
DISPLH "TIMEs" ,16,TIME, TIME}$
DISPLH “OTIMEI“,Ié,OTIME,OTIMEl
DISPLH “TWTIME:",l6.TNTIME.TWTIMEl
*[F(DEBUG.LT.1)G0 T 330
DISPLH ,21
330 *CONTINUE
*G0O To 1000
335 *CONTINUE
IF WE GET HERE ITS TIME TO ACTUALLY FILL IN A TIME GAP. FIRST THF
CURRENT WINDOW HAS TO BF "SHIFTED FORWARD". THE AMOUNT ToO MOVE
IS THE NUMBER OF MISSING SCANS=TWSZ~TSCANS.
GAP=1
T3=TWSZ~-TSCANS
TATIME(*)=TWTIME(*)=T3%10
A <DUMMY ASK STATEMENT TO FORCE DEALLOCATION OF REGISTERS.
LT4=1LT3,SHR. 6
LT5=0FF.TURN ON,.LAST.6
LT3=LT3.AND.LTS -
@ T3 IS THE NUMBER OF WORDS TO ROUTE,
€ T4 IS THE NUMBER OF ROWS ToO ROUTE.
PINTI(*)=0
*[F((PEN(*) ,LE.T3))PINTI (%)=
(& THATS ONE FOR ALL THE PE’S THAT ARE GONNA SEND DATA ACCROSS A |
¢ BOUNDARY.
*D0 350 INDEX1=T4+1,NRONS
INDEX2=INDEX!~T4 !
3UFF2(*.INDEXZ,NEW)=BUFF2(*-T3.INDEXI-PINTI(*).NEW)
350 *CONTINUE
NOW COMES THE DIFFICULT PART. WE HAVE TO MOVE DATA FROM [HE I1AST
TIME WINDOW WITHOUT MOVING ANY GARBAGE, SINCE THIS TIME WE wOUl D
BE OVERWRITING GOOD DATA. THE ROUTE AMOUNT IS TSCANS. THE NUMBE}

> >3 > ) OO0

OO0

OO0

4
19<
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C
C
@
C
c
C
A

355

an >

oXeXe]

O

360
365

370

OF ITEMS TO BE MOVED(BEFORE WE ALWAYS DID THEM ALL) IS
TANSZ-TSCANS.

[3=ROUTE AMOUNT(ROWS) .

T4=ROUTE AMOUNT(WORDS)

TH=NUMBER TO DO(ROWS) .

T6=NUMBER TO DO(WORDS).

< DUMMY ASK STATEMENT TO FORCE DEALLOCATION OF REGISTERS.
LT3=LTSCAN.SHR.6

LT4=0OFF.TURN ON..LAST.6

LT4=LT4.AND,LTSCAN

T6=TWSZ-TSCANS

< DUMMY ASK STATEMENT TO FORCE DEALLOCATION OF REGISTERS.
LT5=LTA.SHR.6

LT7=0FF.TURN ON..LAST.6

LT6=LT6.AND.LT7

% DUMMY ASK STATEMENT TO FORCE DEALLOCATION OF REGISTERS.
*[F (DFRUGL.LT.1)GO To 355

DISPLH “"RT3",2%
*CONTINUE

NOW DO IT ONCE FOR EACH CHANNEL, ONCE FOR EACH FULL ROW, AND
THEN ONCE FOR EACH PARTIAL ROW,

PINTI1(*)=0
*[F((PEN(%) ,GT.64=T4))PINTI(*)=|

NOW WS WOULD LIKE TO DO "DoO 370 Ti=1,NRONS,TWSZR" BUT CFD INSISTS
THAT THE INCREMENT BE A CONSTANT, SO WE WIIL CONSTRUCT T(HE
EQUIVALENT LOOP,

Ti=1
*D0 370 T7=1 {NCHAN
*[F(TS5.EQ.0)GO TO 365

IMPROPPER DO LOOPS MUST BE AVOIDED.
*D() 360 T2=1,T5

INDEXI1=T2+T1~1

INDEX2=INDEX1+T3
BUFFZ(*.INDEXl.NEN)=BUFF2(*+T4.INDEX2+PINTI(*).OLD)
*CONTINUE
*CONTINUE

NOW To DO THE LAST ROW OF THE CHANNEL. IT IS ROW TS+1. GET TO
PLAY NITH THE MODE THIS TIME.

INDEX1=T1+T5

INDEX2=INDEX1+T3

HOUTE AMOUNT IS THE SAME.

MODE=(PEN(#*) ,LE.T6)
BUFF2(*.INDEXI.NEN)=BU“F2(*+T4.INDEX2+PINTI(*),OLD)
MONDE=0ON

Ti1=T1+TWSZR

*CONTINUE

THATS EVERYTHING. WE NOW HAVE A COMPLETE TIME WINDOW.
*#[F(DEBUG.LT.1)GO TO 375

DISPLH "EBACKUP",2%

*|F(DEBUG.LT.2)G0 TO 375

DISPLH "“BUFF21",16,BUFF2 ,BUFF2+2551




i <KERR>CFD.DEM2:70 MON 15-JUL=74 10842AM PAGE 116

A DISPLH “BUFF22",16,BUFF2+64%550, BUF :2+64%5504255 §
375 4CONTINUE
) THATS IT. WE ARE BACKED UP.
400 *CONTINUE
NOW WE HAVE A TIME WINDOW IN 16 BIT FORMAT IN BUFF2(-,-,NEW). WE
WILL LEAVE IT IN NEW AND CAN OVERWRITE THE DATA IN BUFF2(=,=.0LD)
SINCE IT WILL NEVER BE USED AGAIN. WE WILL CONVERT TO 64 BIT
FLOATING POINT FORMAT AND MOVE FROM BUFF2(NEW,=,=) TO "OLD".ONCE
THE DATA IN #OLD* HAS FOUND ITS WAY To BUFF3, IT WILL BE OVER
WRITTEN NEXT TIME AROUND.
*D0 405 INDEXI=1,550
BUFF 2( % ,INDEX! ,0LD)=0.0
405 *CONTINUE
*D0O 410 INDEXI=1,NROWS
*CALL C18T64(BUFF2(*, INDEX| ,NEW) ,BUFF2( %, INDEX1,0LD))
410 *CONTINUE

O

OO0

e DATA IS NOW IN BUFF2(#%,-,0LD), IT WILL NOW BE DEGLITCHED, MEAN
C SQUARE CALCULATED AND CHECKED AND THEN FFT‘ED.

PINTI(%)=0

PINT2(*)=0

*[F ((PEN(*) ,EQ.1))PINTI (%)=|
*IF ((PEN(*) ,EQ.64))PINT2(%)=]|
ALLMSQ(*)=0,0

T2=1

& WE WOULD LIKE To DO "DO 500 CH=1,NROWS,TWSZR" BUT CFD INSISTS
& THAT THE INCREMENT BE A CONSTANT, SO WE WILL CONSTRUCT AN
% EQUIVALENT LooP,

CH=

*D() €00 T7=1,NCHAN

*[F(DEBUG.LT.2)GO To 420

PINT1(1)=CH

A DISPLH “CH",16,PINTI ,PINTI %

420 *CONTINUE
*D0O 430 T3=0,TWSZR-I
INDEX1=CH+T3
PREALI(*)*ABS(BUFFZ(*.INDEXI,OLD)-BUFFZ(*-I.INDEXl-PINTI(*).ULD))
PREALZ(*)=ABS(BUFF2(*-I.INDEXl-PINTI(*).0LD)-BUFF2(*+I.INDEXI+
IPINT2(*) ,0LD))
*[F(DEBUG.LT.2)G0 To 422
DISPLF "PREALI",16,PREAL!,PREALI +63%
DISPLF "PREAL2",16,PREAL2,PREAL2+63}
422 *CONTINUE
PREAL2(#*)=PREAL2(%)*GLCHFT (%)
*[F(T3.EQ.0)MODE=MODE . AND. (PEN( %) ,NE.1)
*IF(T3,EQ.TWSZR=1 ) MODE=MODE . AND . ( PEN(¥) ,NE.64)
*IF((PREALI (%) ,GT.PREAL2(*)))BUFF2(*,INDEX!,OLD)=
I(BUFFZ(*-I.INDEXI-PINTI(*).0LD)*BUFF2(*+|.INDEXI+PINT2(*),0LD))

>

2/72.0

*[F(DEBUG.LT.2)G0 T 430
A SETC(0) E1
A DISPLH "“MODE", |4

PREALI (*)=BUFF2( *,INDEX! ,OLD)
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A
430

C

440

450

OO0 » >

i 470

500

QOO0

3= 2=

502

DISPLF “BUFFZ-",Ib.PREALI.PREALI#63U
*CONTINUE
4ODE=0N
NOW REMOVE THE BIAS.
PREALI (#)=0.0
*D0O 440 T3=0,TWSZR-1I
INDEXI=T3+CH
PREALI(*)=PREALI(t)0ROHSUM(BUFF2(t.INDEXI.ULD))
*CONTINUE
PREALI(t)=PREALI(*)/FLOAT(TWSZ)
*D0 450 T3=0,TWSZR-I
INDEX1=T3+CH
BUFFZ(*.INDEXI,OLD)-BUFFZ(t.!NDEXI.ULD)-PREALI(t)
*IF(DESUG.LT.2)G0O To 450
DISPLF “BIAS",Io.PREALl.PPEALI063l
pREALl(*)=BUFF2(*.INDEXI.OLD)
DISPLF "A-BlAS".lé.PREALI.PREALI+630
*CONTINVE
NOW LETS COMPUTE THE MEAN SQUARE FOR EACH CHANNEL AND FOR THE
ENTIRE TIME WINDOW. PREALI WILL CONTAIN THE MEAN SQUARE FOR
THE PARTICULAR CHANNEL. ALLMSO WILL CONTAIN THE MEAN SOUARE FOR
THE ENTIRE TIME WINDOW, CHMSQ(I) CONTAINS THE MEAN SQUARE FOR
CHANNEL NUMBER "]w,
PREALI (%)=0.0
*D0 470 T3=0,TWSZR-I
INDEX1=T3+CH
PREALI(*)sPREALI(t)+ROWSUM(BUFF2(*.INDEX!.OLD)i*Z)
*CONTINUE
PREALI(*)=PREALI(t)/FLnAT(THSZ)
CHMSQ(T2)=PREALI(1)
[2=T2+1
ALLMSQ(#)=ALLMSQ(#*)+PREALI (%)
CH=CH+TWSZR
*CONTINUE
NE NOW HAVE TO COMPARE THE CHANNEL. MEAN SQUARES AGAINST THE TOTAL
MEAN SQUARE AND VARFT TO SEE WHICH ONES ARE BAD. WE MAKE OUR
CRITERIA EASIER AND EASIER UNTIL AT LEAST HALF THE CHANNELS PASS,
NITH A LIMIT OF TEN TIMFS ON OUR PATIENCE.
ALLMSO(*)=ALLMSO(t)/FLUAT(NCHAN)
*[F(DEBUG.LT.2)60 TO 02
DISPLF "ALLMSO“,I6.ALLMSQ.ALLMSO¢63!
DISPLF "CHMSO“.I6.CHMSQ.CHNSQ¢50I
*CONTINUE
LT3=INCHAN .,SHRiR . |
4 DUMAY ASK STATEMENT TO FORLE DEALLOCATION OF REGISTERS.
THATS HALF THZ NUMBER OF CHANNELS, THE NUMBER THAT NEFED TO PASS.
TVARFT(®)=VARFT( )
PUT VARFT IN THE PE’S SO WE CAN GET T IT EASILY.
*D0 550 Ti=1,10
*[F(DEBUG.LT.2)G0O TO S04
DISPLH "VARLOOP",08
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504 *CONTINUE

NGDCH=0
*D0 540 CH=1 ,NCHAN

CHGOOD(CH)=0

PREALI (*)=CHMSQ(CH)

PREALI(*)=PREALI(*)/ALLMSQ(*)
*IF(.ANY.((PREALI(*).GT.TVARFT(*))))Gn To 510
*IF(.ANY.((PREALI(*).LT.(I.O/TVARFT(*)))))GO To 510

CHGOOD(CH) =1

NGDCH=NGDCH+1

510 *CONTINUE

540 *CONTINUE
*[F(NGDCH.GT.T3)G0 To 560
TVARFT(*)=TVARFT(*)*I.25

550 *CONTINUE

560 *CONTINUE

NOW WE HAVE MARKED THE RAD CHANNELS. TIME To COMPUTE MOTION

COMPONENTS AND MARK THE USEFUL COMPONENTS, SINCE ALL THE

ARRAYS HAVE THE DATA ARRANGED DIFFERENTLY, WE HAVE A SEPARATE

SECTION OF CODE FOR EACH ARRAY.

LASA=APRRAY 1 ALPA= ARRAY 2% NORSAR=ARRAY 3
*IF(ARRAY,NE.1)GO TO 600

LASA DATA. CHANNELS ARE ARRANGED VVVV,.,.NNNN,..EEEE

WE NEED ONLY MARK THE UNINTERESTING CHANNELS.
*IF(.ANY.((COMP(*).NE.O)))GO To 580

O MEANS VERTICAL.

*00) 570 CH=NSITE+!| ,NCHAN

CHGOOD(CH)=0

570 *CONTINUE

eXeoXe!

@ a0 Ple Nl s]

*GO TO 800
580 *CONTINUE
3 AORTZONTAL MOOTION PROCESSED HERE. NOT IMPLEMENTED YET.
A DISPLH "ARGS80",24

*GO TO 1100

6500 *CONTINUE
*[F(ARRAY.NE.2)GO ToO 650

€ ALPA DATA CHANNELS. CHANNELS ARE AT 120 DEGREE ANGLES AND SOME
€ COMPUTATION MUST BE DONE. ARRANGED 123123123,..
*I[FCLANY . ((COMP (%) .NE.O)))GO) To 630
C O MEANS VERTICAL.
& INDEXI=1,2,3,4,,.NSITE (INC 1)
G INDEX2=1, (INC TWSZR)
c INDEX3=1, (INC TWSZR*3) 3 COMPONENTS PER SITE.
€ INDEX4=), (INC 3)
INDEX2=1
INDEX3=1
INDEX4=|

T1=TWSZR+TWSZR+TNSZR
*D0 620 INDEX1=1 ,NSITE
T2=0
T6=CHGOOD(INDEX4)

PR N Ty pmram—
P N | m———
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605
610

620

630

650

660

*[F(To.EQ.0)GO TO 610
To=CHSOODCINDEX4+1 )
*[F(T6.20G.0)G0 To 610
FTo=CHGOOD(TINDEX4+2)
*[F(TA.E0.0)G0 TO 510
2=l
ALL THREE COMPONENTS MUST BE GOOD FOR A SITE To BE GO)D.
*D0) 605> T3=0,TNSZR=~I
T4=INOFEX2+T3
TH=INOEX3+T3
To=1NDFX 3+T3+TNSZR
T7=NDEX3+TWSZR+THWSZR
BUFFZ(*,T4,0LD)=,5T735*(BUFF2(», TS ,NEW)+BUFF2(*,T6,NEW)+ -
] BUFF2(*,T7,NEW))
*CONT[HUE
[THDEX2=1NDFX2+THSZR
CHGOODCINDEX1)=T2
INDEX3=[NDEX3+TI
INDEX4=INDEX4+3
*CONTINUFE
*G0 TO 800
*CONTIHUE
HORIZONTAL MOTION PROCESSES HERE. NOT IMPLEMENTED YET.
DISPLH "ARGK3N", 214
*GO To 1100
*CONTINUE
*IF(ARRAY .NE.3)GO 0O 700
NORSAR DATA. IT I5 ARRAHGED VNEVNEVNE... WE DONT HAVE T0O DO
ANY COMPUTING, JUST REARRANGING.
*[F( ANY ., ((COMP(#®) NELO)))GCO TO 690
0 MEANS VERTICAL.
INDEYI=1,2,3...NSITE (INC 1)
INDEX2=1, fINC TWSZR)
INDEX3=1, (INC THS5ZR#*3)
[IDEX4=1, (INC 3)
[NDEX2=1
[NDEX3=1
INDEX4=1
T1=THWSZR+TWSZR+TWSZK -
*D0O 680 [NDEXI=1  NSITE ]
T2=0
T7=CHGOODCINDEX4)
*[F(T7.EQ.0)GO To 670
r2=1
*)0 A6) T3=0,TASZR=1
TA=INDEX2+T3
T5=[NHDEX3+T3
BUFF2(#x,T4,0LD)=BUFF2(*,TS ,NEW)
*CONTINUE
INDEX2=INDEX2+TWSZR

g
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670

680
690
€
A

700

>0

800

DOOOOOOO0

810
820

> >

330

ole]

850

a0 QOGO

CHGOOD(INDEX1)=T2
INDEX3=INDEX3+1
INDEX4=INDEX4+3
*CONTINUE
*G() TO 800
*CONTINUE
HORIZONTAL MOTION. NOT IMPLEMENTED YET.
DISPLH "ARG69O",2;
*G(O) TO 1100
*CONTINUE
ALL KNOWN ARR.YS HAVE BEEN CHECKED FOR.
DISPLH "ARG700",23
*GO ToO 1100
*CONT INUE
WE NOW HAVE ALL THE DATA CONVERTED TO 64 BIT FLOATING POINT,
DEGLITCHED, BIAS REMOVED, VARIANCE CHECKED, MOTION COMPONENTS
RESOLVED AND BAD CHANNELS MARKED .CHGOOD(~) IS NOW REALLY
SITEGD(-). THE FIRST NSITE ENTRIES ARE THE ONLY ONES WE ARE
STILL INTERESTED IN.THEY INDICATE WHICH SITES ARE GOOD. WE NOW
SET NGDST T0 THE NUMBER OF GOOD SITES, NGDCH T0O THE NUMBER
OF GOOD CHANNELS (EQUAL TO NGDST FOR VERTICAL MOTION) AND THE
VECTOR SITES(=) WILL BE SET SO THAT SITES(I) INDICATES WHICH
PHYSICAL SITE LOGICAL SITE I REALLY IS.

NGDST=0

*D() 820 INDEX1=1,NSITE

T7=SITEGD( INDEX1)

*[F(T7.EQ.0)GO T 810

NGDST=NGDST+1

SITES(NGDST)=INDEX1
*CONTINUE

*CONTINUE

NGDCH=NGDST
*IF(.ANY, (CCOMP (%) .EQ.1)))LNGDCH=LNGDCH.SHL. |
*[F(DEBUG.LT.1)G0O T0 830

DISPLH “SITEGD",18,SITEGD,SITEGD+703

DISPLH “SITES",16,SITES,SITES+30%
*CONT INUE

NOW ITS TIME FOR FFT. FIRST WE HAVE TOCONVERT TO 32~-BIT
FLOATING POINT, SINCE THATS HOW FFT EXPECTS THE INPUT.
PINT I (%)=TWSZR*NGDCH

NGDR=PINTI1(1)
*D0O) 850 INDEX!=1,NGDR
*CALL C64T32(BUFF2(#*, INDEX!,0LD))
*CONT INUE

NOW FFT. NCDCH GIVES THE NUMBER OF FFT’S To Do,
TWSZ GIVES T:'E SIZE OF EACH FFT.

STARTING ADDRESS IS BUFF2(1,1,0LD).

ALL THIS IS PASSED IN COMMON TO RUNFFT.
*CALL RUNFFT

NOW To CONVERT BACK T0 64 BIT FLOATING POINT,
*D0O 870 INDEX!1=1,NGDR

LY oty
Pt
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F(LOFREQ) (CH!...CH(NGDST))

€ *CALL C32T64(BUFF2(*,INDEX! ,OLD))

C870 *CONTINUE

c NOW WE GO To BUFF3,

& FORMAT OF BUFF3 IS (EACH PE)s

c WORD1 3 TWTIME (1 WORD)
C NORD21 NGDST (1 WORD)
C WORD 33 SITES(-) (25 WORDS)
C WORD 281 DATA

C

C

€

c

C

F(HIFREQ) (CH1 . . c«CH(NGDST)
BF 3PE=BF 3PE+1
IBUFF3(BF3PE,1)=TWTIME(I)
IBUFF3(BF3PE,2)=NGDST
*D() 920 INDEX1=1,NGDST
IBUFF3(BF3PE,INDEX1+2)=SITES(INDEX1)
920 *CONTINUE
*[F(TWSZ.EC.64)T1=6
*[F(TWSZ.EQ.128)T1=7
*]F(TWSZ.EQ.256)T1=8
*[F(TWSZ.EQ.512)T1=9
INDEX1 =28
LNGT=LNGDCH,SHL.TI
T2=0
*[F(OLD.EQ.2)T2=35200
T5=LOFREQ
T6=HIFREQ
*D0O 960 F=T5,T6
WE WOULD LIKE TO DO "DO 950 CH=0,NGT-1,TWSZ" BUT CFD INSISTS THAT
THE INCREMENT BE CONSTANT SO WE WIILL CONSTRUCT AN EQUIVALENT
LOOP,
CH=0
*D0 950 T7=1,NGDCH
INDEX2=CH+F+T2
bUFF 3(BF3PE, INDEX1)=RBUFF2(INDEX2)
INDEX1=INDEX!+1
*[F(INDEX!|.LE.640)G0O TO 930

(oEeXe!

c BUFF3 IS OVER FLOWING.
A DISPLH "ARG930",2%
*GO TO 1100
930 *CONTINUE
CH=CH+TWSZ

950 *CONTINUE
960 *CONTINUE
*[F(BF3PE.LT.64)G0O TO 1000

C HAVE TO WRITE OUT BUFF3,

BF3PE=0
*YRITE( 64 ,BUFF3(1,1),0UTDM2(OPAGE),40)
*WAIT 64

OPAGE=0PAGE+40
*[F(DEBUG.LT.1)GO To 965

«<b<
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A DISPLH"BUFF3" 23
*[F(DEBUG.LT.2)GO TO 965
A DISPLH 416,BUFF3,BUFF3+10233
965 *CONTINUE
5 ZERO 0OU BUFF3. NOT REALLY REQUIRED, BUT USEFUL ANYWAY,

*D0 970 INDEX1=1,640
SUFF3(*, INDEX1)=0.0

970 *CONTINUE
1 O0O*CONTINUE
*IF(JANY. ((TOTSCN (%) (NEFINSCN(*))))GO TO 100
1 1 00*CONTINUE
= GOING TO END OF JOBLFIRST WRIT:= OUT REMNANTS OF BUFF3.
*ARITE(64,BUFF3(1,1), 0UTDM2(0OPAGE) ,40)
*VAIT 64
*F(DEBUG.LT.2)GO TO 1105
DISPI.H “EOJ",18,RUFF3,BUFF3+1023}
1105%CONTINUE
JUMP EFINALPRINTS
BLK?
BFINALPRINTs 33
DATA (("wkkkdkdx")8,0D0A816)10,"DEM2 GOING TO END OF JOR",
(("Hhwkkhrdx )8, 0DOAS16) 103
EFINALPRINT 833
DISPLS ,16,BFINALPRINT,EFINALPRINT=1}
CLSDISP DISP2s
*CONTINUE
*STOP
*END

FP>I>B>S>> >
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FKCOMB
NRITTEN FOR ILLIAC BY ANN KERR MAY 1974,
PROGRAM READS IN DATA THAT HAS BEEN FFT’D
AND ARRANGED WITH ONE TIME WINDOW PER PE AND
JETECTS SEISMICEVENTS BY SEARCHING A THREE DIMENSIONAL
SPACE,ONE DIMENSION OF FREQUENCY AND TWO DIMENSIONS
OF WAVE NUMBER.
DECLARATIONS:
*PE INTEGER INBUF(*,640).CNTRL(*.6),NCHAN(*).PINT!(*),OFFSET(*),
| LOCATE(#) NPTS(#*) ,COUNT2(#) ,COUNT3(*) ,LOC2D(%,25),
2 LOC3D(*,25) ,TWTIME(*) , ADJF ()
*PE REAL POWER(*,25) (FMAX(#,25) ,FKX(*,25) ,FKY(*,25) ,RINBUF ( *,640),
1 X(*,25),Y(*,25) ,FFT(*,612) ,KERNEL(*,25),
2 XCOORD(*) ,YCOORD(*) , PREALI (%), COSK(#) ,SINK(*),
4 COSDK(#) (SINDK (*) ,BEAMER (%) ,FPMAX(#) ;KXMAX (%),
5 KYMAX(*).DELX(*),DELY(*),KXSEP(*),KYSEP(*).KSEP(*).
6
7

OQOOOOOOO0O0

L D B R A |

VEL(#) ,AZ(*) ,SIGNAL(#) ,FSTAT(#) ,SUMSC( )
TEST(#) ,K(*) ,CHANAV(*) ,TPOWER( *) , FREQ(*)
*PE REAL ADKX(4),ADKY(4),YPOINT(50),YMAX(50) ,DX(500% ,DY(500)
*PE REAL BEAM(#),TPOW(%) ,DELTAK(*) ,P
*PE REAL PREAL2(#) ,RPOWER(%,25) , IPOWER(#,25) ,RTPON( %) ,ITPON(#)
*PE INTEGER MAX
*CU INTEGER LOFREQ,HIFREQ,DEBUG,SM,T1,T2,ARRAY,PAGE,I ,N,MNCHAN,
! MNPTS,NPOINT,SWITCH, NFREQ, IGO,LINE,LINES, INDEX, IP,
2 TWIN,SAM, IFREQ,J,NFREQ! ,REFINE, IND, YTOP - -
3 YPMI ,SIGN,NTIMES,LINEPI
*PE REAL DELTX(3000),DELTY(3000),DIST
*PE REAL DELTAX,DELTAY,KX,KY
*CU REAL DKX,LOWER,UPPER,LINEP,HDKX,BORDER, TWOH
*CU REAL DELTAF,RADIUS,ANGLE
*CU LOGICAL MODE3,NMODE
*EXTERNAL MAX,FNGRID,REALE,IMG,GRID,CHECKR,OUTPUT
*COMMON/MAINFK/ INBUF , CNTRL ,NCHAN, PINT1, OFFSET, LOCATE , NPTS , COUNT2,
COUNT3,L0C2D,L0OC3D,POWER ,FMAX ,FKX,FKY,X,Y, KERNEL ,
XCOORD, YCOORD, PREAL ,COSK,SINK ,BEAM,
TPOW,DELTAK, RPOWER, I POWER, COSDK,SINDK,
BEAMER ,FPMAX ,KXMAX , KYMAX,DELX,DELY , KXSEP ,KYSEP , KSEP,
TWTIME, TPOWER, VEL, AZ ,SIGNAL ,FSTAT,SUMSQ, TEST, K.
CHANAV ,FRFQ,ADJF,DX, DY ,P,YPOINT,YMAX, ADKX, ADKY ,
KX,KY ,DELTX,DELTY
*EQUIVALENCECINBUF(1,1) ,RINBUF(1,1)), (INBUF(1,28) ,FFT(1,1))
*EQUIVALENCE (1,LOFREQ),(2,HIFREQ), (3,DEBUG),(4,5M),(5,T1),(6,T2),
(7,ARRAY) , (8,PAGE) ,(9,1) ,(1G,N), (12 ,MNCHAN) ,
(13,MNPTS) , (14,NPOINT), (15,SWITCH), (16,1G0) ,
(17,INDEX), (18,IP), (19,DKX),
(20,LOWER), (21,UPPER), (22,LINE),(23,LINES),

(24 ,HDKX) , (25 ,BORDER) , (26, TWOH) ,
(27,DELTAF), (28, RADIUS) , (29,SIGN),
(30,MODE3) , (31 ,NMODE) , (32, TWIN) , ( 33, ANGLE) , ( 34,SAM) ,

*k

| I R B I B I |
T
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(35,NFREQ), (36, IFREQ), (37,J),(38,NFREQ!), (39, REFINE)
+(40,NTIMES) , (41 ,IND),(42,YTOP),(43,YPMI), (44, ,LINEP),
(45,LINEP1)

*DISK AREA CONPRM(1),STCORD(1),FKIN(81)

MODE=0ON

[@ R oRe o] NOUUSsWN~—
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OPNDISP FKDISPs
JUMP EHEADs
FKDISPSAREA WEKDISPMy

BHEADS BLK

JATA ((Makaraxax" )8 0DOAS16)2,

"START EXECUTION FKCOMB" o (("wararaak 4" ) 3 ODOAS14) 24
EHEADSDISPLS (16,BHEAD , FHEAD= 14

*EAD(64, INBUF(1,1) ,CONPRM(1),1)

*NAIT 64
TWIN=INBUF(2,1)
DEX=RINBUF (12,1
LOFREQ=INBUF(6,1)
HIFREQ=INBUF(7,1)
LOWER=RINBUF (13,1

4,1
(

)
1
l

UPPER=RINBUF (14,
PREALI (*)=RIN3UF
ANGLE=PREALI (1)
REFINE=INBUF (16, 1)
SAM=INBUF(17,1)
NFREQ=HIFREQ=LOFREQ+1

NFREGI =NFREQ-1
DEBUG=INBUF(1,1)

SKIP ,ETs

THWDS 13

ETeSLIT(O) Ty

STORE(O) TWINs

DISPLH "TWIN",16,T,Ts

STORE(D) DKX3

DISPLF “DKX" ,16,T,Ts

STORE(0) LOFREQH

DISPLH "LOFREQ",16,T,Ts
STORE(0) HIFREQs

DISPLH “HIFREQ",16,T, Ty
STORE(D) LOWER3®

DISPLF "LOWER",i6,T,Ts
STORE(O) UPPERS

DISPLF "UPPER" ,16,T,T4
STORE(D) ANGLE$

DISPLH "ANGLE",16,T,Ts
STORE(O) HEFINEg

DISPLH “REFINE",16,T,Ts
STORE(O) SAM34

DISPLH "SAM" ,16,T, Ty

STORE(O) NFREQ$

DISPLH "NFREG",16,T,Ts
STORE(O) DEBUGH

DISPLH "DEBUGY ,16,T,Ts
*READ (64, INBUF(1,1),STCORDC1) 1)
*NAIT 64

XCOORD (%) =R INBUF (%, 1)

YCOORD (#)=RINBUF (#*,2)

)
)
15,1)%0,0174533

bt e e e S e B T T, N N
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A BUNCH OF DEBUG PRINT 0
20*CONTINUE
S50*CONTIHUE

DISPLF "XCOORD", 16, XCOORD, XCOORD+1 61
DISPLF "YCOORD" , 16,YCOORD, YCOORD+1 63
*READ(64.INBUF(I,|).FKIN(I),I)
*NAIT 64

TI=INBUF(1,1)
*D0 10 ARRAY=1,7
*[F(ARRAY.EQ.7)GO TO 9000

THAT MEANS UNKNOWN HEADER
T2=CNTRL (1 ,ARRAY)
*[F(T1.EQ.T2)GO To 15

THAT MEANT WE FOUND IT

10*CONTINUE
15*CONTINUE

SLIT(0) Ts

STORE(O) ARRAY3

DISPLF "ARRAY NO“,16,T,Ts
PAGE=2

MODE=ON
*READ(oa,INBUF(I.I).FKIN(PAGE),40)
*NAIT 64

PAGE=PAGE+40

TWTIME(*)=INBUF(*.I>

NCHAN(#) =INBUF(%,2)

PINTI(*)=MAX(NCHAN(%))

MNCHAN=PINTI (1)

*[F(.ALL. ((NCHAN(*).EQ.0))) GO To 9100

PINTI(#*)=1
*)0) 60 Ti=1,25

HODE=(INBUF(*.PINTI(*)+2>.E0.TI)

X(x PINTI(%))=XCOORD(T1)

Y(%x, PINTI(*))=YCOORD(TI)

PINTI(*)=PINTI(%)+]

MODE=ON

AO*CONTINUE

*1F (DEBUG.LT.1)G0 TO 70
DISPLH "COORDINW, 04

*IF (DEBUG.LT.2)G60' T 70

DISPLE "X=0",16,X,%+ 34

DISPLE nX=1" )16, X464, X+64+31
DISPLE "X=20_ 16, X+2464, X42%64+ 34
DISPLF "X=3", 16, X+3%64 . X+ 3%64+3
DISPLE "Y=0" 116 X, X434

DISPLE Y= .1 6.Y+64,Y+64+3s
DISPLE "Y=2016,Y+2464, Y+2 %644+ 3
DISPLE "Y=3"_16.Y+3%64.Y+3%644 33

THU 22-AUG-74 8124AM
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A OISPLH "NCHAN" .1 6,NCHAN ,NCHAN+ 33
TO*CONTIHUE
OFFSET(#*)=0
*D0 1000 IFREQ=LOFREQ,HIFREQ
SHITCH =}
*CALL GRID
TRPOMEK(*)=0.0
KTPOW(*)=0,0
ITPOW(*)=0,0
LOCATE () =1
*00 100 N=1 MNCHAN
MODE=(NJLEJNCHAN(*))
*CALL AEALE(FFT(* ,OFFSET(#)#N) ,PREALI (%))
*CALL IMG (FFT(*,OFFSET(#)+N) ,PREAL2(%))
KERNEL (% ,N)= +(6.283I8530t(DELTX(I)tX(t.N)+DELTY(l)*Y(-.L)~
1))
CUSK(*)=COS(KERNEL (% N))
STHK(*)=STNCKERNEL (% N))
APOAER (R N)=PREAL] (#) *COSK (%) =PREAL2 (%) #SINK (#)
l?uw[d(*,N)=PHEALl(*)*SINK(*)+PREAL2(*)'CUSK(*)
ATPORC*) =RTPON (%) +POWER (% N)
ITPUW(*)=1TPU~(*)+1PUWER(t,N)
1 O0=CONTINUE
YODE=0N
TPOWE ()= TTPOWN (%) #2+RTPOK (%) w2
*[F(DEBUG.LT.2)GO To 110
DISPLF "FIRST",0%
JISPLE "RTPOW" (16 ,RTPOW,RTPON+38
JISPLE "ITPOWY 16, ITPOW, ITPOWS 38
JISPLF "TPHWFH“,lﬁ,TPUWFR.TPUNER‘Jl
JISPLF "DPLTX(l)".IA,DELTX.DFLTXU
A JISPLF “DELTY(1)",16,0FELTY,DFLTYs
110 *CONTIHUE
: RESTORE MODE
T1=NPTS(1)
*D0 300 NPOINT=2,TI
RTPOV(*)=0,0
[TPOV(*)=0.0
U31TI=MODE
150 *CONTINUE
*00 200 N=1,MNCHAN
AODE=MODE s AND o (N .LE. NCHAN( %))

> s 3> 3» e 3

)ELTA((*)=+6.283I8530*(DELTX(NPHINT)*X(*.N)O -

| DELTY(NPOINT) %Y (% N))
COSDK(#)=C0S (DELTAK (%))

SINDK(#)=STN(DELTAK( %))

PREALI (#)=RPOAER (% N)*COSDK(#) =1 POWER (% ,N) #SINDK ( #)
[PORER (* \N)=KPORFER (# ,N)*SINDK(#) ¢ [ PONER( # ,N ) COSDK (% )
APOHER (% N)=PREALT (#)

HTPOR( *)=RTPON (%) +RPOWER (# ,N)
ITPOHC#*) =T TPON (%) + IPONER (% N )
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200*xCONT [NUE
MODE=MBITI
TPOW(#)=RTPOW( *) w2+ [TPOW (%) wk2

C RESTORE MODE

MODE=(TPOV (%) GT, TPOWER(#*))
TPOWER(*)=TPOW(*)
LOCATE (*)=NPOINT
MODE=MBITI
300+*CONTINUE
FPMAX(*)=TPOWER(*)
MODE=ON
SWITCH=2
*CALL GRID
*D0 350 N=1,MNCHAN
MODE=(N,LE.NCHAN(%))
#CALL REALE(FFT(%,OFFSET(*)+N),PREALI (%))
*CALL IMG (FFT(*,0FFSET(%*)+N),PREAL2(*))
KERNEL (% ,N)= +(6.,28318530% (KXMAX(®) *X (% N)+KYMAX(#)*
1 Y(x,%)))
COSK(»x)=COS(KERNEL(*,N))
SINK(*)=SIN(KERNEL(%*,N))
RPOWER (% N)=PREAL1(*)*COSK(*)=PREAL2(#*)*SINK(*)
TPOWER (% ,N)=PREAL! (*#)*SINK (%) +PREAL2(*) *COSK(*)
350*CONTINUE
MODE=0ON
*[F(DEBUG.LT.2)GO TO 360
DISPLF “COARSE",0%
DISPLH "NPTS",16,NPTS,NPTS}%
DISPLH "LOCATE"™, 16,LOCATE,LOCATE+33
DISPLF "KXMAX",16,KXMAX,KXMAX+3%
DISPLF “KYMAX" ,16,KYMAX,KYMAX+33
PREALI1 (#)=RPOWNER(*,N)
PREAL2(*)=IP(MWER(*,N)
DISPLF "RPOWER",16,PREALI ,PREALI +3%
DISPLF "IPOWER",16,PREAL2,PREAL2+31
DISPLF "“"FPMAX",16,FPMAX,FPMAX+3%
360 *CONTINUE
#CALL FNGRID
FMAX(*x ,IFREQ)=FPMAX(*)
FKX(*,IFREQ)=KXMAX(*)
FKY(*x, IFREQ)=KYMAX(*)
OFFSET(*)=0OFFSET(*)+NCHAN (%)
1 O00*CONT INUE
+CALL CHECKR
C DISPLAY MAXIMUM AND ASSORTED PARAMETERS
*CALL OUTPUT
*GO) TO 50
90NO*CONTINUE
A DISPLH “BAD HEAD",0%
91 00xCONTINUE
A JUMP PBANNER?$

> > > >
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|
A BANNERsBLKs
A DATA ((Miokkkxxsx")3,0D0A816)2,"FKCOMB EOJ%, |
A (U Ak kkekax )5 ODOASI6) 28
4 PHANNEREDISPLS ,16,BANNERPBANNER~11 |
A CLSDISP FKDISP3 |
*5TOP
*END
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*BLOCK DATA

*PE INTEGER INBUF(*,640),CNTRL(#*,6) NCHAN(#*) ,PINTI (%) ,OFFSET(*),

] LOCATE(#) NPTS(#*) ,COUNT2(#) ,COUNT3(#) ,L0OC2D(*,25),

2 LOC3D(#,25) ,TWTIME(#) ,ADJF(#)

*PE REAL POWER(#*,25),FMAX(#,25) FXX(%,25) ,FKY(*,25) ,RINRUF(#*,640),

| X(*,25),Y(#%,25) ,FFT(#*,612) ,KERNEL(#,25),

XCOORD(#) ,YCOORD(#*) ,PREALI (%), COSK(#) ,SINK(#*),

COSDK(#) ,SINDK(#) ,BEAMER(%) ,FPMAX (%) ;KXMAX( %),

KYMAX(#) ,DELX(#*) ,DELY(#) ,KXSEP(#) ,KYSEP(#) ,KSEP(*),

VEL(#) \AZ(#) ,SIGNAL(#) FSTAT (%) ,SUMSQ(#) s

TEST(#) K(#) ,CHANAV(#) ,TPOWER(+) ,FREQ(#)

*PE REAL ADKX(4),ADKY(4),YPOINT(50),YMAX(50),DX(500),DY(500)

*PC REAL BEAM(#) ,TPOW(#) ,DELTAK(#*),P

*PE REAL PREAL2(#) ,RPOWER(*,25) ,IPOWER(*,25) ,RTPON(#) ,ITPOW(*)

*PE INTEGER MAX

*PE REAL DELTX(3000),DELTY(3000),DIST

*PE REAL DELTAX,DELTAY,KX,KY

*COMMON/MAINFK/ INBUF ,CNTRL ,NCHAN ,PINT1 ,OFFSET,LOCATE ,NPTS,COUNT 2,

COUNT3,L0OC2D,LOC3D,PONER,FMAX,FKX,FKY ,X,Y,KERNEL,
XC(OXORD,YCOORD, PREALI +COSK,SINK ,BEAM,

TPOW,DELTAK,RPOWER, IPOWER, COSDK,SINDK,

~NOouUvanNn

TWTIME ,TPONER,VEL,AZ ,SIGNAL ,FSTAT,SUMSQ, TEST,K,

CHANAV ,FREQ,ADJF,DX,DY,P,YPOINT,YMAX,ADKX,ADKY,
KX,KY ,DELTX,DELTY

*EQUIVALENCECINBUF(1,1),RINBUF(1,1)), (INBUF(1,28) ,FFT(1,1))

*gAgA CNTRL/54227,63%0,49619,63%0,60366,63+%0, 192%0/

*EN

~NONS»WN —
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BEAMER FPMAX ,KXMAX ,KYMAX ,DELX,DELY,KXSEP,KYSEP ,KSF}’, ~




t  <KERR>CFD.BLK!135 MON 8-JUL-T74 5:47AM PAGE |

*BLOCK DATA

*PE INTEGER c:rmaua.o:.mm;usu.u.a).pmru-).maw—'u.lza). -
E ] TIME(#) ,OLDTIM(®), -
! i SAVBCT,SAVPTW, WUPAGE(6) ,TSTEPS(6) ,SCANS, -
g 2 OUPTWA(S) , OTIHEA(O).ORGADR.INBUFI(BIOZ)

*COMMON/MAIN/CNTRL , OUTBUF , INBUF ,PINT) oTIME,OLDTIM,SAVBCT ,SAVPTH, -

1 TSTEPS ,SCANS , OUPTWA , 0(UPAGE , OTIMEA , ORGADB

*QUIVALENCE (INBUF() ,1),INBUF1(1))

*DATA OUPAGE/6%2/

*DATA CNTRL/1,1,51,16,1,0,103,446,10,1,54227,53%0, -
I 0.2'57.().0'6.29.95.'5.2.‘96'9.53*0' i

2 0.|.66.0.'.72,'2.0.‘0.'.59366.53*0. 23
3 10%0,65536,53%0,10%0,65536,53%0, 100, 65536,53+0/
*END .

Zi<
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*BLOCK DATA

*PE INTEGER NBUFFl(*.64).FINSCN(*),COMP(*),TOTSCN(*).PINTl(*), -
| PINTZ(*).TIME(*),OTIME(*).TWTIME(*).PEN(*).CNTRL(*.é)
*PE REAL GLCHFT(*).VARFT(*).BUFFZ(*.550.2).BUFFB(*,640),PREALI(*). =
| PREAL2(#) ,ALLLMSQ(#) , TVARFT(*)

*PE INTEGER LOFREQ.HIFREO.IBUFFI(4096).IBUFF3(*.640),ABUFF2(70400),-
| CHGOOD(80) ,SITEGN(80) ,SITES(80)

*PE REAL CHMSQ(BO).RBUFFI(4096).RONSUM,RBUFF2(70400)
*COMMON/MAINZ/NBUFFI.BUFFZ.BUFF3.FINSCN.COMP.TOTSCN.PINTI,PIHTZ. =
| TIME.OTIME.TNTIME.PEN.CNTRL.GLCHFT.VARFT.PREALI.PREAL2. >
2 ALLMSQ.TVARFT.LOFREQ.HIFREQ.SITEGD.SITES.CHMSQ

*EQUIVALENCE (NBUFFl(I.I).RBUFFI(I).IBUFFI(l)).(BUFFZ(l.I.l). -
| ABUFFZ(l).RBUFF2(I)).(CHGOOD(I).SITEGD(l)). =
2 (BUFF3(1,1),IBUFF3(1,1))

*DATA PEN/I,2.3,4,5.6,7,8,9,|0.|I.IZ.|3.|4.|5.|6,l7.|8.|0,20, =
| 2|.22.23.24,25.26.27.28.20.30.3I.32.33.34.35.36.37.38. =
2 39,40.4!,42.43.44.45.46,47.48.40,50,5|,52.53.54.55.56, =
3 57,58,59,60,61,62,53,64/
#*DATA CNTRL/54227,0,51,17,60%0,

| 49619,0,57,19,60%0,

2 60366,0,66,22,60%0,

3 - 65536.63*0.65536,63*0,65536.63*0/
*END

| |
<
v
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*SUBROUTINE CHECKR

PURPOSESVERIFY TWO AND THREE DIMENSIONAL JAXIM”M.TEST'FACH

PONER MAXIMUM FOR EACH FREQUENCY.
DECLARATIONS s

PAGE

i

*PE INTEGER INBUF(*,640),CNTRL(*,6) (NCHAN(*) P!‘JTH*).UFF;YT(*)
LOCATE( %) hPTS(*) couarrzt*) ("”U"JTE(*),LC)CJD(*,z;)

L£T3D(*,25) TNTI“E(*) ADJF (%) s INDEX (%)

X(*,25), Y(* 25) FFT(* 612) KERVFL(* 251,
XPOORD(*) YCOURD(*) PRFALI(*)

KYMAX(*) ,Di IX(*),DELY(*) KXSE“(*) KYSEP(*), *Crf{*)

|
Z
*PE REAL POWER(*,25), FNAX(* ?5).FKX(* 25) FKY(*.?b),HIhrUF(* 640)
I
‘}
]

VEL(%*), AZ(*) LONAL(*) FSTAT(*) GJ% Cix) -
TEST(*) K{*) CHANAV(=*) TPOWER(*) rRET‘(*)

7
*PE REAL ADKX(4), AJKY(4) YPOINT(BO) YHAX(H0) , DY (500) ,DY(500)
*PE HEAL BEAM(#*) ,TPON(x*) DELTAK(*) F!C“f(*.;) P
*PE QEAL PQFAI)(*) RPULFP(* 25) , IPOWER( %, 25) RTPO%(*),ITPNW(*)
*PE IY;f R HAX
* | ITEGER LOFREQ,HIFREQ,DEBUG,SM, Tl ,T2,ARRRAY, PAGE I N JIOICH AN
| HNPTS (NPOINT, SWITCH NFR(Q 1GO,LINE, LI“" y P,
2 TWIN,SAM,IFREQ,J, NFRFO} RFFIJt.Ihu OpP :
3 YP“I SIGH thHr ]NLP]
*2F REAL DI IY(3WOQ) 0?LTY(3300),UI»F
*PE REAL ;zLJA&.'Hl TAY KX, KY
*C1) REAL DKA4LONER, ”“”" II””P HDKX yBORDER, THIH
*C1 HEAL DELTAF ,H\U1U3 AﬂuLf
*CY L”uIPAI “ODE3, J“UDE
i AL MAX 4F Judl JeREALE, ] 4G, GRID

‘W“““!/"AINFK/INPUF CNTRL JNCHAN,PINTI1 ,OFFSFT,LOCATE ,NPTS fJJJF?
! ”’Ti L'PZO LUC?O POWE w Fn& V’.'HY.Y.YéaF? =
¢ ie OORD, {C"\)H) PRE » I e Rl Sy
3 TPOA,DELTAK, RP()»J R !P()'.‘.";-_'i?. COSDK S 1NDK,
A ._.,q-‘w“,*ru;x'z)n\( KYBAY ,DELY, ~ ’ i
5 TWTIME JTPONER  VEL ,AZ ~1:ﬁ&ﬁ, STAT 51 : i
5 CHANAV, F’ a, AﬁJ..D/.u\ POINT  YUAX A ¥ &
7 KX KY
*EQUIVALENCECINBUF (1 1) LRINBUF(1 1)), CINRUE(T ,22) FFT(H,
*COUTVALERCE (E,LUFRF1).(2.HIFRnO) £ ,J'”*d;,(&,-u‘ (. Tl . (8,12
! (7 ,ARKHAY), .P.ﬁ?),(v,l),!l”,t). & {ANDY,
2 (13 M} bTo) !!4,WPUINT).(13.QN1{“,5,c=ﬁ,:(,>,
3 (18, 1P) {19, T
4 (20,LOWER) 4 (21 UPPER) , (22 ,L.INE) ,(23,LINES),
> (24,HD&X).(25,SrU* ¥, (26, THOHY
6 (2T7,DELTAF) ((28,RADIUS) , (29,SIGN),
/ (30,MO0DE3) ({31 NMODE) , (32, THIN) (33 AHST B3 ¢

ok

8 (35,NFREQ) , (36 IFREQ) ((37,3) £ 38 '"li)i) (3? FINE)
o (40 NTIMES (41 IND), (42, YT"¥ (43, YP1T, Py

G (45, LINFPI)
*DISK AREA C“NPRM(&) STCORD(1 )} JFKIN(S1)
*[F(DEBUG.LT,. 1)GO TU 10

coSs K(*) +STNKCX) |
FUSJL(*).JI”DK(*) BFAMFR(*! FPMAX(*).KYHAX(*)




t  <KEHR>CFD.CHECKR$23  THU 22-AUG-74 T7:02AM

E A DISPLH “CHECKR",O03
§ 10 *CONTINUE
COUNT2(*)=0
| COUNT3(#)=0
i PREALI (%)=0,5%DKX
, 4DKX=PREAL1(1)
*)0 100 I=LOFREQ+!,HIFREQ~-I
MODE3= (FMAX (%, 1) GT.FMAX(*,1~-1))
MBIT1=(FMAX( %, 1) .GT.FMAX(*,1+1))
MODE3=MODE3.AND.MBITI
*IF ((EMAX (% ,I1=1) GT.FMAX(*,1))) INDEX(%)=I~]
*IF(( FMAX(*, I+1) GT.FMAX(*,1))) INDEX(*)=[+1
KXSEP(#*)=FKX(*,1)=FKX(%, INDEX(*))
KYSEP(*)=FKY (%, 1)-FKY{(*, INDEX{*))
KSEP(*)=SQRT(KXSEP(*) *#2+KYSEP (%) *%x2)
NMODE=(KSEP(*) . LT .HDKX)
MODE=MODE « AND . . NOT .NMODE
ADJF (*)=1=1
*D0 560 J=1,2
DELY(*)=FKY(*,ADJF(%*))~FKY(*,I)
DELX(%*)=FKX(*, ADJF(*))=FKX{*,1)
YBIT2=MODE
OFFSET(*)=(ADJF (*)=LOFREQ) *NCHAN ()
RTPOW( *#)=0.0
ITPOW(*)=0,0
*D0 550 N=| ,MNCHAN
HODE=MODE s AND. (N.LE.NCHAN(*))
*CALL REALE(FFT(*x,OFFSET(*)+N) ,PREAL] (%))
*CALL IMG (FFT(*,0OFFSET(%)+N),PREAL2(*))
DELTAK(*)= +(6.28318530%(FKX (% JADJF (%) )*X(* N)+
| FKY(*x ADJF (%) )%Y(*,N)))
COSK(#*)=COS(DELTAK(*))
SINK(*)=SIN(DELTAK(*))
RTPOW( *)=PREAL 1 (*)*COSK(*)=PREAL2(*) *xSINK(*) +RTPOW( %)
ITPOW(*)=PREAL1 (*)*S INK(%) +PREAL2( %) #COSK (%) +I TPOW( %)
E50*%CONTINUE
MODE=MBITZ2
CHECK( % ,J)=RTPOW (%) **2+TTPOW( %) %*2
ADJF (%)= +1
560*CONTIHUE
AODE=ON
MBIT2=(FMAX(*,1) .GT.CHECK(*,i))
MBIT 1= (FMAX (%,1) .GT.CHECK(%*,2))
MBITI=MBIT! .AND.MBIT2
MBITI=MRITI .AND..NOT .NMODE
MODE3=MODE3.ORJMBITI
NMODE= .NOT .MODE3
MODE=NMODE
COUNT2(*)=C (INT2(*)+]
LOC2D( %*,COUNT2 (*))=1
MODE=MODE 3
COUNT3(*)=COUNT3(%)+1
LOC3D(*,COUNT3(*))=]
AODE=ON

MEFLS
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A SETC(O) Gy
A SETC(1) Hg
A DISPLI{ "MODES", 13
A DISPLF "CHECK1",16,CHECK ,CHECK+93
A OISPLF "CHECK2",16,CHECK+64 ,CHECK+73}
100% CONTINUE
*RETURN
* N

e T g —
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<KERR>CFD.C16T64%13

*SUBROUTINE CI16T64(IN,OUT)

FRI 6-SEP-74 6353AM PAGE 1

*PE REAL IN(#%),0UT(%)

*PE INTEGER NBUFFI (*,64),FINSCN (%)

! PINT2(*) ,TIME(*) ,OTIME(%)

*PE REAL GLCHFT(%),VARFT(#) ,BUFF2(%

yCOMP (%) ;TOTSCN(#) ,PINTI (%), =

yTWNTIME(*) ;PEN(%*) ,CNTRL(*, 6)

+550,2) ,BUFF3(*,640) ,PREALI(%*),

| PREAL2 (%) (ALLMSQ(*), TVARFT (%)
*PE INTEGER LOFREQ,HIFREQ,IBRUFF| (4096

| CHGOOD(80) ,SITEGD (80) ,SI

), IBUFF3(*,640),ABUFF2(70400),

TES(80)

*PE REAL CHMSQ(80) , RBUFF 1 (4096) ,RONSUM, RBUFF2 ( 70400)
BYTE,ADBWRD,ARRAY,DEBUG, TWSZ,

*CU INTEGER ADBBUF (8),COREPT,
OVLAP,NCHAN ,NSITE ,NROWS ,D
INDEX! , INDEX2, INDEX3, IND
OFFSET, INBYT ,NGDCH,TWSZR
LOGICAL LADBBU(8) ,I.COREP,LASTI6
LTWSZ ,LOVLAP,LNCHAN
LOLD,LGAP,LTSCAN
LINBYT,LF ,LNGICH,
*EXTERNAL GTDATA,C64T32,ROWSI
*COMMON /MAIN2 /NBUFF1 ,BUFF2 ,BUFF 3,F

WN — % WA —
O
=

oLTI,LT2

IFFR,DIFFW,NEW,0LD,GAP,TSCANS,

EX4,T!,T2,T3,T4,T5,T6,CH,
+NGDST ,NGDR,F , BF3PE,NGT,PAGE, T 7
+LBYTE,LADBWR,LARRAY,LDERUG,
+LNSITE,LNROWS ,LDIFFR,LDIFFW,LNF¥,

oLT3,LT4,LT5,LT6,LCH, LOFFSF,

LTWSZR,LNGDST,LNGDR,LN5GT,LT7
M,RUNFFT,C32T64
INSCN,COMP, TOTSCN,PINTI ,PINT2,

] TIMF,OTIME,TWTIME,PEN,CNTRL,GLCHFT,VARFT.PREAL!,PREALZ,
2 ALLMSQ, TVARFT,LOFREQ,HIFREQ,S

*EQUIVALENCE (NBUFFI (1,

ITEGD,SITES,CHMSQ

I).RBUFFI(I),IBUFFI(I)),(BUFFZ(I,I.I).

| ABUFFZ(I),RBUFFZ(I)).(CHGOOD(I),SITEGD(I)).
2 (BUFF3(1,1),IBUFF3(1,1))

*EQUIVALENCE (1,ADBBUF(1),LADBBII(1)),
I LBYTE) ,(11,ADBWRD,LADBWR)

— OOV ~NOU AW

LTWSZ) , (14,0VLAP,LOVLAP),
LNSITE) ,(17,NROWS ,LNROWS)
LDIFFW) , (20,NEW,LNEW) , (21
TSCANS,LTSCAN) , (24, INDEX|
INDEX4),(28,T1,LT4),(29

(9,COREPT,LCOREP), (10,BYTE,
v (12,ARRAY,LARRAY),(13,TWSZ,
(15,NCHAN ,LNCHAN), (16,NSITF,
+(18,DIFFR,LDIFFR) ,(19 ,DIFFW,
+OLD,LOLD) , (22,GAP,LGAP) , (23,
), (25, INDEX2), (26, INDEX3),(27,

v12,LT2),(30,T3,LT3),(31,T4,
LTd),(32,T5,LT5).(33,T6.LT6).(34,CH,LCH),(35,0FFSET.
LOFFSE).(36,INRYT,LINBYT),(37,F,LF).(38.NGDCH,LNGDCH),
(39,TWSZR,LTWSZR),(40,NGDST,LNGDST),(4I,NGDR,LNGDR),
(42,BF3PE),(43,NGT,LNGT),(44,LASTI6),(45,DEBUG.LDEBUG).
(46 ,PAGE) ,(47,T7,I.TT)

*DISK AREA INDM2(20),0UTDM2(40) ,CONPRM(1)

*[F(DEBUG.LT.1)GO To 10

DISPLH "Cl16T64",04

*[F(DEBUG.LT.3)GO TO 10

LDL(0) sD49s
LDA IN(O):
DISPLH "IN", 323
*CONTINUE

NON TO CHECK WHICH ARRAY WE HAVE.

*IF(ARRAY.GT.2)GO TO 100
LASA AND ALPA HERE. SIMP

LDL(0O) $D49s
LDA IN(O)1
SHAR =23

AND =3FFFt16%

LE 14 BIT TWOS COMPLEMENT.

% RIGHT JUSTIFY IT.
% GOT RID OF ANY GARBAGE BITS.
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<KERR>CFD.C16T64313 FRI 6-SEP-74 63153A% PAGE 131

LDR sAs % SAVE IT IN SR,

4 NOW TO TAKE CARE OF THE SIGN.

LIT(0) =0COOEO000000000000816%
% WITH A 1 IN THE HIGH ORDER BIT OT THE
% MANTISSA THATS -(2%%13) WHICH IS THF
X VALUE OF THE SIGN BIT.

SHAR =133 % ISOLATE THE SIGN BIT.

SHAL =473 #PUT IT IN THE HIGH ORDER BIT OF THE
% MANTISSA.

LEX sCOs

NORM 3 % NOW ITS EITHER =(2%%13) OR 0.0 .

SAN

LDS $SAs % SAVE SIGN IN sS5,

LDA Sis % GET THE ORIGINAL.

SHAL=35% % SIGN BIT WENT IN EXPONENT SOON TO BE
% OVERWRITTEN.

LIT(0) =040000000000000008161%

LEX $COs

NORM$ % ABSOLUTE VALUE IS IN FLOATING FORMAT.

ADRN $S3% 4 ADD IN THE SIGN.

STA OUTs % GOT IT.

*GO) TO 500
100 *IF(ARRAY .NF.3)GO TO 200

NORSAik DATA. 4 BITS OF GAIN CODE AND 12-BIT TWOS COMPLEMENT

MANTISSA.

LDL(Q) sD49s

LDA 1Hi(0O)3s

LDS sAs 4 SAVE IT IN sS.
~ FIRST LETS DO THE SIGN,

AND=0800216%

SHAL=361% % PUT THE SIGN BIT IN THE HIGH ORDER BIT
% OF THE MANTISSA.

LIT(0) =0CN0OCNOO00000000Ns 163

LEX $COt % NOW ITS EITHER =(2%%11) OR 0.0 .

HORM$

SAN3

LDR $A1 % SAVE IT IN sRs

LDA $S3% » RESTORE THE ORIGIMAL TO DO THF REST
% OF THE MANTISSA.

AND=T7FFs 163 % LON ORDER 11 BITS.

SHAL =373 » LEFT JUSTIFY THEM IN THE MANTISSA.

LIT(O) =0400BNO000NNO0O0SI 63

LEX $CO3

NORM 3 %4 THATS THE MANTISSA WITHOUT THE SIGN.

ADRN SRt¢ 4 THATS THE MANTISSA WITH THE SIGN.

LDR $As % SAVE IT IN SR,

LDA $S% % RESTORE THE ORIGINAL TO DO GAIN CODE.

SHAR =123 % ISOLATE THE 4 PITS OF GAIN CODE.

SANs % MAKE IT NEGATIVE.

ADM =400Cs16% % WE WANT EXPONENT TO BE THAT OF

X 2%k (10-GAIN). THATS EXPONENT OT 2%*10.

a




 ndiiiea i i e e
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SHAL =483
SAB =164
MLRN sR1
LDL(0) $D50%
STA OUT(0)s
*G0O TO 500
200 *CONTINUE

A DISPLH “ARG200",2}%
€ " ARRAY WAS OUT OF RANGE,

A

A
A

500 *CONTINUE
*IF(DEBUG.LT.1)G0O T0 510
DISPLH "EC16T64",04
*[F(DEBUG.LT.3)G0O T0O 510
LDL(0) $D50s
STA OUT(0)s
510 *CONTINUE
*RETURN
*END

6-SEP-74 6853AM PAGE 1182

X THATS GOT THE GAIN CODE.
4 MULTIPLY IN THE MANTISSA AND SIGN.,
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*SUBROUTINE C32T¢4(IN,0UT)
*PE REAL IN(*),0UT(*)
*PL INTEGER HBUFFI(*,64),FINSCN(*).CUMP(*),TOTSCN(*),PINTI(*), -
1 PINTZ(*).TIME(*).OTIME(*).TWTI%E(*),PEN(*),CNTRL(*,()
: *PE REAL GLCHFT(*).VARFT(*),BUFFZ(*.SSO.Z).BUFF3(*,640),PREALI(*), -
f 1 PREAL2(*) ,ALI.MSQ(%*) ,TVARFT(%)
' *PE INTEGER LOFREQ,HIFREO.IBUFFI(4096).IHUFF3(*.640).AFUFF2(70400).-
| CHGOOD(BO) ,SITEGD(80) ,SITES (8N)
*PE REAL CHMSQ(80),RBUFFI (4096) ,ROWSUM ,RRUFF2(70400)

*EXTERVAL GTDATA,CI6T64,C64T32, ROASIM, RUNFFT

*COMMON/MAINZ/NBUFFI,BUFFZ,BUFF3,FINSCN,COMP,TUTSC”,PINTI,PIHT2, -

| TIME.UTIME.TWTIMF,PEN,CNTRL,GLCHFT.VARFT,PRFALI,PREAL?. =

2 ALLMSQ,TVARFT.LUFREQ.HIFREO,SITEGD,SITES,CHUSW

*=QUI VALENCE (NBUFFI(I.l).RBUFFI(I).IPUFFI(I)),(BUFFZ(I,I,I), =

ABUFF2(1) (RBUFF2( 1)), (CHGOOD(1) ,STTESN(1)),
(BUFF3(1,1),I8UFF3(1,1))

QUIVALENCE (I,ADHBUF(I),LADBBU(I)),(Q,CUREPT,LCUREP),(IO,BYTF.
LBYTE),(II.ADBWRD.LADBWR),(IZ,AQRAY.LARRAY),(|3.TWGZ.
LTWSZ),(I4,UVLAP,LOVLAP),(IS,NCHAN,LNCHAN),(I6,NSITF.
LNSITE).(I7,NRUWS,LNRUWS),(I8.DIFFR.LDIFFR),(IQ,DIFFW,
LDIFFW),(ZO,NEW,LNEW),(ZI,ULD.LHLD),(22,GAP,LGAP),(23.
TSCANS,LTSCAN),(24,INDEXI).(25.INDEX2),(26,INDEX3),(27.
INDEX4).(28.TI.LTI),(29,T2.LT2),(30.T3,LT3),(3|.Td.
LT4),(32.T5.LT5).(33.T6.LT6).(34,CH.LCH),(35,0FF9ET,
LUFFSE).(36,INRYT.LINBYT).(37.F,LF),(38,NGDCH.LNGDCH),
(39,TWSZR.LTWSZR).(40.NGDST,LNGDST).(4|.NGDR,LNCDR),
(42,BF3PE),(43.NGT,LNGT),(44.LAST16),(45,DEPUG.LDEBUC),
(46 ,PAGE) ,(47,T7,LTT

*DISK AREA INDM2(20),0UTNDM2(40) ,CONPRM( 1)
*[F(DEBUG.LT.1)GO TO 10

DISPLH "C32T64%,03
*[F(DEBUG.LT.3)G0O To 10

LDL(0) sD49s

LDA IN(O)s

DISPLH "IN", 323

10 *CONTINUE

LDL(0) sD49j

LDA IN(O)s

LDR sAs « SAVE IT,

RAB =03 o ELIMINATE THE SIGN SO WE CAN DO THF

% EXPONENT.
SHAR =563 % ISOLATE THE EXPONENT.
SBM =40116% SUBTRACT THE 32 BIT OFFSET.

*CU INTEGER ADBBUF(8),COREPT, BYTE, AD3ARD, ARRAY , DERUG, THSZ, =
I UVLAP.NCHAN,NSITE,NRUNS.DIFFR,UIFFW,NEW,ULD,GAP,TSCA“L,-
2 INDEXI.INDEXZ.INDEX3.INDFX4,TI,T2,T3,T4,T5.T6,CH, =
3 OFFSET.INBYT,NGDCH,TWSZR,NGDQT.NCDP,F.BF3PE,NGT,PAGF,T7
*CU LOGICAL LADBBU(S).LCOREP.LASTI6.LBYTE.LADFWR,LARRAY.LDERUG. -
| LTWSZ.LUVLAP.LNCHAN,LNSITE.LNRWWS.LDIFFR.LDIFFW,LHFﬂ, -
2 LOLD,LGAP ,LTSCAN oLT1,LT2,LT3,LT4,LT5,LT6,LCH,LOFFSF, -
3 LINBYT,LF,LNGDCH,LTWSZR ,LNGDST,LNGDR, LNGT,LT7

E

I
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A ADM =4000¢163% % ADD THE 64 BIT OFFSET.
A SHAL =483 X PUT IT IN THE 64 BIT EXP. FIELD.
A LDS $A$ X SAVE IT.
A LDA $R3 % NOW FOR THE SIGN.
A SHAR =633
A SHAL =633 % SIGN BIT IS ISOLATED.
A OR $S3 % NOW WE HAVE EXPONENT AND SIGN,
[ A LDS $As % SAVE IT,
i A I.DA $R% % NOW FOR THE MANTISSA.
i A SHAL =403 % ISOLATE THE MANTISSA.
A SHAR =163 % PUT IT IN 64 BIT EXP FIELD.
A OR $S3 X DONE.
A LDL(O) $D50%
A STA OUT(0) 3
| *[F (DEBUG.LT.1)G0O 70 110
} A DISPLH “EC32T64",04
*!F (DEBUG.LT.3)G0 T0 110
A LDL(0) $D50%
: A LDA OUT(0)3
f A DISPLH "OUT*, 323
: 110 *CONTINUE
*RETURN
*END
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*SUBROUTINE C64T32(IN)

*PE REAL IN(%)

*PE INTEGER NBUFF!(*.64).FINSCN(*),COMP(*).TOTSCN(*),PINT!(*). -
! PINTZ(*).TIME(*),OTIME(*),TWTIME(*).PEN(*),CNTRL(*,é)
*PE REAL GLCHFT(*).VARFT(*),BUFFZ(*,SSO.Z).BUFF3(*,640).PREALI(*). -
! PREAL2(*) ,ALLMSQ(*) ,TVARFT (%)

*PE [NTEGER LOFREO.HIFREO.IBUFF!(4096).IRUFF3(*.640).ABUFFZ(?OAOO).-
! CHGOOD(80) ,SITEGD(80) ,SITES(80)

*PE REAL CHMSQ(80),RBUFF!(4096) ,RONSUM,RBUFF2(70400}

*CU INTEGER ADBBUF(8),COREPT, BYTE,ADBWRD,ARRAY ,DEBUG, T.iS2Z, -
! OVLAP.NCHAN,NSITE.NROWS.DIFFR.DIFFW,NEW.OLD.GAP.TSCAHS.-
2 INDEX!.INDEXZ.INDEX3.INDEX4.T|,T2,T3.T4.T5.T6.CH. =
3 OFFSET.INBYT,NGDCH.TWSZR.NGDST.NGDR.F.BF3PE,NGT.PAGE.T7

*CU LOGICAL LADBBU(B).LCOREP.LAST!6.LBYTE.LADBWR.LARRAY.LDEBUC.
! LTWSZ,LOVLAP.LNCHAN,LNSITE.LNRONS.LDIFFR.LDIFFW.LNEW, -
2 LOLD,LGAP,LTSCAN oLT1,LT2,LT3,LT4,LT5,LT6,LCH,LOFFSE, -
3 LINBYT.LF.LNGDCH.LTWSZR,LNGDST.LNGDR.LNGT.LT7
*EXTERNAL GTDATA,C!16T64,RONSUM,RUNFFT,C32T64
*COMMON/MAINZ/NBUFF!.BUFFZ.BUFF3.FINSCN.COMP,TOTSCN.PINT!.PINTZ. -
! TIME.OTIME,TWTIME.PEN,CNTRL,GLCHFT.VARFT.PREAL!,PREAL2. -
2 ALLMSO.TVARFT.LOFREO.HIFREO.SITEGD.SITES,CHMSO
*EQUIVALENCE (NBUFF!(I,!).RBUFF!(!),IBUFF!(!)).(BUFFZ(!.!,!). -
! ABUFFZ(I).RBUFFZ(!)).(CHGOOD(!),SITEGD(!)).
2 (BUFF3(1,1),IBUFF3(1,1))
*EQUI VALENCE (l.ADBBUF(l).LADBBU(l)),(Q,COREPT.LCOREP).(lO.BYTE.
! LBYTE).(ll.ADBWRD.LADBWR).(lZ.ARRAY.LARRAY),(l3.TWSZ.
LTWSZ),(!4,0VLAP.LUVLAP).(lS,HCHAN.LNCHAN).(l6.NSITE.
LNSITE).(l7,NROWS,LNROWS).(lB.DIFFR.LDIFFR).(lQ.DIFFW,
LDIFFW),(ZO.NEW,LNEW).(Zl,OLD.LHLD),(ZZ.GAP.LGAP).(23.
TSCANS,LTSCAN),(24,INDEXI).(25.INDEXZ).(26,INDEX3).(?7,
INDEX4).(28,T|,LTI),(29.T2.LT2).(30.T3.LT3).(3|,T4,
LT4).(32.T5.LT5).(33.T6.LT6).(34,CH.LCH).(35,0FFSET.
LOFFS?).(36.INBYT.LINBYT).(37.F.LF),(38,NGDCH.LNGDCH).
(39.TNSZR.LTWSZR),(40,NGDST.LNGDST),(4|.NGDR,LNGDR).
(42.BF3PE),(43.NGT.LNGT),(44,LASTI6).(45,DEPUG.LDEEUG).
(46,PAGE) ,(47,T7,LT7)

*DISK AREA INDM2(20),0UTDM2(40) ,CONPRM( 1)

*[F(DEBUGL.LT.!1)GO To 10

DISPLH "C64T32",0%

*[F(DEBUG.LT.3)GO T 10

LDL(O) $D493

LDA IN(O)}

DISPLH "IN",323%

DISPLF , 321
10 *CONTINUE

LDL(O) $D493

LDA IN(O)3

LDS sAjs » SAVE IT.

RAB =013 % GET RID OF THE SIGN RIT FOR NOW.

SHAR =483 % ISOLATE THE EXPONGNT.

SBM =40003163 % SUBTRACT OUT THE A4~BIT OFFSET.

— OOV ~NOUAwWN
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PAGE 111

ADM =401161 % ADD IN THE 32-BIT OFFSET.
SHAL =561 4 PUT IT IN 32-BIT OUTER EXPONENT FIELD.
LDR A3 X SAVE IT.

LDA sS3 X NOW FOR THE SIGN BIT.
SHAR =631

SHAL =631

OR SRy X S$A HAS EXPONENT AND SIGN,
LDR sAs X SAVE IT.

LDA $S3 % NOW FOR THE MANTISSA.
SHAL =161

SHAR =403 XTHE 32-BIT MANTISSA FIFELD.
OR $R3 4 THATS ALL OF IT.

LDL(0) sD49y

STA IN(O)3

*[F(DEBUG.LT.1)GO TO 110
DISPLH "EC64T32",0%
*[F(DEBUG.LT.3)G0O TO 110
LDL(0) sD49
LDA IN(O)3
DISPLH YOUT(IN)",323
*CONTINUE
*RETURN
*END
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*SUBROUTINE CNVTIM

*PE INTEGER CNTRL(*,é).OUTBUF(*,64,6).PINTI(*).INBUF(*.IZB). -
| TIME(*) ,OLDTIM( ), -
| SAVBCT,SAVPTN.OUPAGE(ﬁ),TSTEPS(é).SCANS. -

2 OUPTWA(6) , OTIMEA(6)

*CU INTEGER ADBBUF(B).ARRAY.INPTB,INPTW.SAVADB,ADBOUT(é).UUPTW. -
| BYTS.WORDS.TI.T2.T3.T4,T5.T6. IT,PRTIAL,ADDRS, =
2 WORD, BYTCNT(é),ADBWRD.INBYT,OUBYT.ORGCOR.PAGE. ®
3 DEBUG,BCT ,ADB, ENDADB

*CU LOGICAL LADBBU(B).LARRAY.LINPTB.LINPTW.LSAVAD.LADBOU(G).LOUPTW.-
| LBYTS.LWORDS.LTI.LT2.LT3.LT4.LT5,LT6,LOUBYT.LIT.LPRTIA.-
2 LADDRS.LWORD,LINBYT.LBYTCN(é).LADBWR,LORGCU.LPAGE =
3 +LDEBUG,LBCT,LADB,LENDAD

*EXTERNAL RDPRM,GETBYT, PUTBYT
*COMMON/MAIN/CNTRL.OUTBUF,INBUF.PINTI.TIME.OLDTIM,SAVBCT.SAVPTW.

| TSTEPS,SCANS.OUPTWA.OUPAGE. OTIMEA
*EOUIVALENCE(I.ADBBUF(I).LADBBU(I)).(Q.ARRAY.LARRAY).

(10, INPTB,LINPTR),

l.INPTW,LINPTW),(IZ.SAVADB.LSAVAD).

3,ADBOUT(6) ,LADBOU(6))

19, OUPTW .LOUPTW),(ZO.BYTS.LBYTS),(ZI.WORDS,LWORDS).
2.Tl,LTI).(23.T2.LT2).(24.T3.LT3).(25.T4.LT4).
(26.T5.LT5),(27.T6.LT6).(28.0UBYT.LOUBYT).(29.IT.LIT).
(30.PRTIAL.LPRTIA).(3I.ADDRS.LADDRS),(32,WORD,LWORD).
(33.INBYT.LINBYT).(34.BYTCNT(l).LBYTCN(I)),
(40,ADBWRD,LADBWR)

N—.‘—

(
(
’
(

,(43.0RGCOR.LORGCO),
(44.PAGE.LPACE).(45.DEBUG.LDEBUG).(46.BCT.LBCT).
(47,ADB,LADB) , (48 ,ENDADB, LENDAD)

DISK AREA OUPUTI(20),0UPUT2(20).0UPUT3(20).0UPUT4(20).0UPUT5(20). -
l OUPUT6(20) , INPUT(50)
*IF(DEBUG.LT.1)GO To 10
DISPLH “CNVTIMs* O3
T6=CNTRL(2,ARRAY)
*IF(T6.NE.1)GO TO 100
CNTRL(2,ARRAY) EQUALS 1 ONLY IF TIME IS ALREADY IN THE FORM OF
NDECISECONDS FROM THE BEGINNING OF THE YEAR AS READ FROM THE TAPE,
NO CONVERSION IS NECCESSARY.
WE NEED ONLY TO MOVE IT.
*CALL GETBYT
LDL(O) LINBYT:
CSHL(0) 163
LDA $COs
STA TIMEs
*CALL GETBYT
LDL(O) LINBYTs
LDA $COs
OR TIMEs
STA TIMEs
*IF (DEBUG.LT.1)GO TO 20
DISPLH "FMT#1" 03
*IF(DEBUG.LT.2)G0O TO 20

bl ol JJEN o Wo WU IF-NFIRY
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DISPLH “TIME",2%

20 *GO TO 500
100 T6=CNTRL(2,ARRAY)

c

110
200

>00

500

510

*[F(T6.NE.2)GO TO 200

TIME IS IN EBCDIC IN THE FORM DDDHHMMSS. GET IT A CHARACTER AT A

TIME.
*CALL GETBYT
LT6=0OFF s;TURN ON..LAST.4
LTI=LINBYT.SHR.12
LT2=LINBYT.SHR.8
LT2=LT2.AND.LT6
LT3=LINBYT.SHR .4
LT3=LT3.AND.LT6

ADUMMY ASK STATEMENT TO FORCE DEALLOCATION OF REGISTERS.
TIME(*)=(T1%100¢T2%104T3)%24+4T4*10

*CALL GETBYT
LT6=0OFF ., TURN ON,.LAST.4
LTI=LINBYT.SHR.12
LT2=LINBYT.SHR.8
LT2=LT2.AND.LT6
LT3=LINBYT.SHR.4
LT3=sLT3.AND.LT6
LT4=LINBYT.AND.LT6

4#DUMMY ASK STATEMENT TO FORCE DEALLOCATION OF REGISTERS.
TIME(*)= ((TIME(*)+T1)*60+T2%104T3) #60+T4#10

*CALL GETBYT
LTI=LINBYT,SHR.12

XDUMMY ASK STATEMENT TO FORCE DEALLOCATION OF REGISTERS.

TIME(*)=(TIME(*)+T1) %10
*[F (DEBUG.LT.!1) GO To 110
DISPLH "FMT#2",0%
*[F(DEBUG.LT.2)G0 To 110

TUE 4=-JUN=74 11306AM

DISPLH “TIMEs",16,TIME,TIMES$

*G() TO 500
*CONT INUE

IF WE GET HERE SOMETHING WIERD IS GOING ON, SINCE IT AINT A VALID
FORMAT. PRINT OUT A LITTLE MESSAGE AND SEE WHAT HAPPENS.

DISPLH “ARGTIME®,2%
*CONTINUE
*[F(DEBUG.LT.1)GO TO 510

DISPLH "ECNVTIMs® 0%
*RETURN
*END

Sl

PAGE 1131
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*SUBROUTINE FNGRIL

ON

AQOOOOOO

*PE
|
2
*P[:

*PE
*PE
*CU
*CU
*CU

~NOoOUMbswiN

(0] NOUAWN—

PURPOSESONCE A POWKER MAXIMUM HAS BFEN FOUND FOR EACH FRFQUENCY

THE COARSE GRID REFINEMENTS OF THE MAX ARE PERFORMED ON A

SQUARE GRID. THE SPACING ON THE SQUARE GRIN IS DKX/6.
THE SEARCH STARTS IN THFEAST DIRECTION AND PROCFEDS
CLOCKWISE. THE DIRECTION OF THE SEARCH IS CHANGED WHEN A
MAX IS FOUND IN THA DIRECTION,

DECLARATIONS

INTEGER INBUF(*,640),CNTRL(*,6) ,NCHAN(*) ,PINTI (%) ,0FFSET(%*),
LOCATE(#*) ,HPTS (%) ,COUNT2(*) ,COUNT3(*) ,LOC2D(*,25),
LOC3D(*,25) ,TNTIME(*) ,ADJF (%)

REAL POWER(#*,25) ,FMAX(*,25) ,FKX(*,25),FKY(*,25) ,RINBUF(*,640),

X(*.25).Y(*,25).FFT(*,6l2).KERNEL(*,ZS).
XCOORD(#*) ,YCOORD(*) ,PREALI (%), COSK (%) ,SINK(*),
COSDK(*).SINDK(*).BEAMER(*).FPMAX(*).KXMAX(*).
KYMAX(*) ,DELX(*) ,DELY(*) ,KXSEP(*) ,KYSEP(%) ,KSEP(*),
VEL(*).AZ(*).SIGNAL(*).FSTAT(*),SUMSQ(*) 9
TEST(*),K(*).CHANAV(*).TPOWER(*).FREO(*).TDKX(*)
REAL ADKX(4),ADKY(4).YPOINT(SO).YMAX(SO).DX(SOO),DY(SOO)
REAL BEAM(*).TPOW(*).DELTAK(*).NRPOWR(*.ZS).NIPOWR(*,ZS).P
REAL PREALZ(*).RPOWER(W,ZS),IPOWER(*,ZS),RTPOW(*).ITPOW(*)
INTEGER MAX
INTEGER LOFREO.HIFREO.DEBUG.SM,TI,T2.ARRAY.PAGE.I.N.MNCHAN.
MNPTS ,NPOINT,SWITCH,NFREQ,IGO,LINE,LINES, INDEX, IP,
TWIN,SAM, IFREQ,J,NFREQI ,REFINE,IND, YTOP 3
YPMI,SIGN,NTIMES,LINEPI
REAL DFELTX(3000),DELTY(3000),DIST
REAL DELTAX,DELTAY,KX,KY
REAL DKX,LOWER,UPPER,LINEP,HDKX,BORDER, TWOH
REAL DELTAF ,RADIUS,ANGLE
LOGICAL MODE3,NMODE

*EXTERNAL MAX,GRID,REALE, IMG
*COMMON/MAINFK/INBUF ,CNTRL ,NCHAN,PINT1, OFFSET,LOCATE,NPTS,COUNT2,

COUNT3,L0C2D,LOC3D,POWER,F4AX,FKX,FKY,X,Y,KERNEL,
XCOORD, YCOORD, PREAL +COSK(SINK,BEAM,
TPOW,DELTAK, RPONER, I POWER, COSDK,SINDK,

BEAMER ,FP¥AX ,KXMAX ,KYMAX ,DELX,DFLY , KXSEP ,KYSEP ,KSEP,

TWTIME,TPOWER, VEL ,AZ,,SIGNAL ,FSTAT,SUMSQ, TEST, X,
CHANAV,FREQ,ADJF,DX,DY,P,YPOINT, V#AX ,ADKX,ADKY,
KX,KY

*EQUIVALENCECINBUF(1,1),RINBUF(1,1)),(INBUF(1,28) ,FFT(1,1))
*EQUIVALENCE (1,LOFREQ),(2,HIFREQ), (3,DEBUG),(4,5M),(5,T1),(6,T2),

(7,ARRAY) ,(8,PAGE) ,(9,1),(10,1), (12,MNCHAN),

(13,MNPTS) , (14,NPOINT), (15,SWITCH) , (16,160,
(17,INDEX), (1R, IP), (19,DKX),

(20,LOWER) ,(21 ,UPPER) ,(22,LINE),(23,LINES),

(24,HDKX) ,(25,BORDER) ,(26,THOH) ,

(27,DELTAF), (28, RADIUS), (29,SIGN),

(30,MODE3), (31 ,NMODE), (32, TWIN), ( 33,ANGLE) ,( 34,5AM) ,
*k

(35,NFREQ), (36, IFREQ),(37,J),(38,NFREQ1) ,(39,REFINE)
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9 + (40,NTIMES) , (41, IND), (42,YTOP),(43,YPMI), (44,1.INEP), -
0 (45 LINEP1)
*DISK AREA CONPRM(I) +STCORD(1) ,FKIN(81)
TDKX (#)=DKX
*D0O 500 NTIMES=1,REFINE
TDKX(*)=TDKX(*)/6,0
PREALI (*)=TDKX(*)
ADKX(1)=PREALI(1)
ADKX(2)=0.0
ADKX(4)=0.0
ADKY(1)=0.0
ADKY(3)=0.0
ADKY(4)=PREALI(1)
PREAL] (*)==PREALI (%)
ADKX (3)=PREALI (1)
ADKY (2)=PREALI (1)
*D0) 475 [=1,4
MODE=ON
DELX(*)=ADKX(I)
DELY (#)=ADKY(I)
RTPOW(*)=0,0
ITPOW(*)=0,0
MBIT1=MODE
*D0O 250 N=1,MNCHAN
MODE=(N.LE .NCHAN(*))
DELTAK(*)=+6,283185307*(DELX (%) %*X(%,N)+DELY(*)*X(*,N))
COSDK(*)=COS (DELTAK( %))
SINDK(*)=SIN(DELTAK(*))
NRPOWR (% ,N)=RPONER(* ,N) *COSDK (%) =1 POWER (%, 1) *SINDK (%)
NIPOWK (% N)=RPOWER(* N)*SINDK(*)+IPOWER(* N) #COSDK(*)
RTPOW(*)= RTPON(*)+NRPOWR(* )
ITPOW(*)-ITPOW(*)+NIPOHR(*,N)

250*%CONTINUE

MODE=MBITI
TPOW(*)=RTPOW( %) %%2+ [ TPON( *) *x2

400*CONTINUE

*IF (DEBUG.LT.2)60 TO 405

DISPLH "FINEM,O%

PINTIC1)=1

DISPLH "I",16,PINTI ,PINTI ¢
e o Al L

3 $

DISPLE “RTPOWM, | 6,ATPOK , RTPOV+ 33
DISPLE "ITPOWM .16, ITPON. [TPOW+ 33
DISPLE “TPOW™, 16, TPOW, TPOM+33
DISPLE WFPMAX™,1&,EPMAX, FPMAX+ 31

405«CONTINUE

4ODE=MODE . AND, (TPOW( %) ,GT. FPMAX (%))

*IF(.NOTANY. (HODE)IGO T 475
MBIT1=MODE

*D0 410 J=1,MNCHAN
RPOWER (% ,J)=NRPONR( %, J)
IPONER (*,J)=NIPONR(*,J)
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410%*CONTINUE
HODE=MBITI
SKXMAX(*)=KXMAX(*)+DELX (%)
KYMAX(*)=KYMAX (%) +DELY (%)
FPMAX(%)=TPOW (%)
TPOW(*)=0,
RTPOW(*)=0.0
ITPOW(%x)=0.0
*D0) 450 J=1 ,MNCI{AN
MODE=HMODE AND . (J .LE .NCHAN( %))
ODELTAK(*)=+6,2831853070%(DELX (%) %X (*, J)+DELY (%) xY(*x,J))
COSDK(*)=COS(DELTAK( %))
SINDK(*)=SIN(DELTAK(=%))
NRPOWR (%, J)=RPOWER(* vJI*COSDK(*) =TI POHER (%, J)*SINDK(*)
NIPOWR(*,J)=RPOWER(* J)*SINDK(*)+IPOWER(* JI*®COSDK (*)
RTPOW( %)= RTPOW(*)+NRPOWR(* J)
ITPOW( %)= ITPON(*)+NIPOWR(* J)
450xCONTINUE
MODE=MBITI
TPOW(*)=RTPOW( %) %2+ [TPOW( %) %2
*G0 TO 400
475 %*CONTINUE
‘A0DE=0ON
500%xCONTINUE
*[F(DERUG.LT.2)GO TO 510
A ODISPLF “EFNGRID",0%
510 *CONTINUE
*ETURN
*F
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*SUBROUTINE GETBYT
GETBYT IS SUPPLIED A POINTER TO THE BYTE WANTED VIA INPTB, IT
FIGURES OUT IF THE BYTE IS IN ADB OR CORE OR ON DISK. IT GETS THE
DEMANDED BYTE AND LEAVES IT RIGHT JUSTISIED IN INBYT", ALL
POINTER START AT ZERO RATHER THAN ONE BECAUSE OF THE SHIFTING,
ETC. DONE.
*PE [NTEGER CNTRL(*.é).0UTBUF(*,64,6),PINTI(*).INBUF(*.!ZS). =
| TIME(*) ,OLDTIM(*), -
| SAVBCT,SAVPTW,OUPAGE(6) ,TSTEPS(6) ,SCANS, -

2 OUPTWA(S6) , OTIMEA(6) ,0RGADB, INBUF1(8192)

*CU INTEGER ADBBUF(S),ARRAY.INPTB.INPTW,SAVADB.ADBOUT(G).OUPTW, -
| BYTS ,WORDS,TI ,T2,T3,T4,T5,T6, IT,PRTIAL,ADDRS, &
2 WORD, BYTCNT(G).ADBWRD,INBYT.DUBYT,ORGCOR,PAGE. .
3 DEBUG,BCT,ADB,ENDADB

*CU LOGICAL LADBBU(S).LARRAY,LINPTB,LINPTW.LSAVAD,LADBOU(G),LOUPTW.-
! LBYTS.LWORDS.LTI.LT2,LT3,LT4.LT5,LTé,LOUBYT.LIT.LPRTIA.-
2 LADDRS,LWORD, LINBYT,LBYTCN(6) ,LADBWR, LORGC(),LPAGE &
3 + LDEBUG,LBCT,LADB,LENDAD

*EXTERNAL RDPRM,PUTBYT,CNVTIM
*CDMMDN/MAIN/CNTRL.OUTBUF.INBUF.PINTI.TIME,DLDTIM.SAVBCT,SAVPTW,

! TSTEPS,SCANS ,OUPTWA , OJPAGE , OTIMEA , ORGADB
*EQUIVALENCE(I,ADBBUF(I),LADBBU(I)),(Q.ARRAY,LARRAY).

(10, INPTB,LINPTB) ,

(11 ,INPTN,LINPTW),(12,SAVADB,LSAVAD),

(13,ADBOUT(6) ,LADBOU(6))

Wv(19,0UPTW ,LOUPTW).(ZO.BYTS.LBYTS).(ZI,NORDS.LWORDS).
(22,Tl.LTI),(23,T2.LT2).(24.T3.LT3),(25.T4,LT4),
(26,T5,LT5),(27.T6,LT6).(28,0UBYT,LOUBYT),(ZQ.IT.LIT).
(30.PRTIAL.LPRTIA).(3I.ADDRS.LADDRS).(32,WORD.LWORD).
(33.INBYT.LINBYT),(34.BYTCNT(I),LBYTCN(I)),
(40,ADBWRD,LADBWR)

+(43,0RGCOR,LORGCO) ,
(44,PAGE,LPAGE),(45.DEBUG,LDEBUG).(46,BCT,LBCT).
(47,ADB,LADB) , (48 ,ENDADB,LENDAD)

*EQUIVALENCE (INBUF(1,1),INBUFI(1))
*DISK AREA DUPUTI(20),0UPUT2(20),0UPUT3(20),0UPUT4(20).OUPUT5(20).
| OUPUT6(20) ,INPUT(50)
*[F(DEBUG.LT.1)GO T0 5
DISPLH “GETBYT",0%
*[F(DEBUG.LT.3)G0 TO 5
DISPLH "GETBYTI",23
*CONTINUE
FIRST MAKE WORD POINTER=BYTE POINTER/4.
LINPTA=LINPTB.SHR.2
% DUMMY ASK STATEMENT T0O FORCE DEALLOCATION OF REGISTERS.
*IF(INPTW.,LT.ENDADB)GO TO 30
IF WE GET HERE ADB MUST BE REFILLED.
*IF CINPTW.LT,0ORGCOR+8192)G0) T 20
IF WE GET HERE CORE MUST BE REFILLED.
PAGE WANTED IS BYTE POINTER/4096 + |,
LPAGE=LINPTB,.SHR.!2

VDGOV DWN — ——




i <KERR>CFD.GETBYT3 11 MON 10-JUN-74 6308PM ‘ PAGE 1131

A ~DUMMY ASK STATEMENT TO FORCF DEALLOCATION OF REGISTERS.
PAGE=PAGE+|
*READ(64,INBUF(1,1),INPUT(PAGE),8)
LORGCO=LINPTB.SHR.12
. LORGCO=LORGCO.SHL .10
~DUMMY ASK STATEMENT TO FORCE DEALLOCATION OF REGISTERS.
ORGCOR NOW HAS THE WORD ADDRESS OF THE FIRST BYTE IN INBUF.
*NAIT 64
A BIT OF DEBUG OUTPUT NOW
*]F (DEBUG.LT.1)GO To 20
DISPLH "REFILLCs",0s
*IF(DEBUG.LT.3)G0 T0O 20
DISPLH "INBUFs",18,INBUF,INBUF+64%4~1¢
20 *CONTINUE
AT THIS POINT WE REFILL ADBBUF.
.T6=LINPTB.SHR .5
LT6=LT6.SHL.3
A ADUMMY ASK STATEMENT TO FORCE DEALLOCATION OF REGISTERS.
ORGADB=T6
ENDADB=T6+8
c ORGADB NOW HAS THE WORD ADDRESS OF THE FIRST BYTE IN ADB .ENDADB
© HAS THE WORD ADDRESS OF THE BYTE AFTER THE LAST BYTE IN ADB.
T5=T6~0ORGCOR+|
c THATS THE ADDRESS WITHIN INBUF WE WANT TO RETILL ADBBUF FROM,
*TRANSFER(8) ADBBUF (1)=INBUFI(T5)
*IF(DEBUG.LT.1) GO To 30

> > O O>

(@]

A DISPLH "REFILLAs",23
30 *CONTINUE
e WHEN WE GET HERE THE BYTE WANTED IS IN ADBBUF. JUST GOTTA FIGURE
c OUT WAERE.
T6=0RGADB
ADBWRD=INPTW=-Té6+1
A ~ A DUMMY ASK STATEMENT TO FORCE DEALLOCATION OF REGISTERS.

LT6=0FF .TURN ON..LAST.2
LT6=LINPTB.AND.LT6
LT6=LTA.SHL.4

& T6 IS USED TO DETERMINE THE AMOUNT TO ROTATE THE WORD IN ADB
C TO RIGHT JUSTIFY THE BYTE WE WANT. NUMBERING THE BYTES 0,1,2,3,
) THE BYTE WANTED IS (INPTB MOD 4), T0 RIGHT JUSTIFY THAT BYTE WE
c ROTATE LEFT BY ((INPTB MOD 4)+1)*16 OR (INPTB MOD 4)*16+16.T6
c HAS JUSTED BEEN ASSIGNED (INPTB MOD 4)%16 SO WE HAVE ONLY TO ADD
0 16,
LT5= ()F:H < bt { ()N . .LAST. l 6
A #A DUMMY ASK STATEMENT TO FORCE DEALLOCATION OF REGISTERS.
LINBYT=LADBRU(ADBWRD) .RTL.T6+16
LINBYT=LINBYT.AND.LTS
*[F(DEBUG.LT.1)G0 To 40
A DISPLH "EGETBYTs",0%
*IF (DEBUG.LT.3)G0O To 40
A DISPLH "GETBYTs", 2%

40 *CONTINUE
NPTB=INPTR+|
*RETURN
*END
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*SUBROUTINE GRID
DECLARATIONSs

*PE
|
2
*P[

~NOoNnan —

*PE
*PE
*PE
*CU
|

2

3

*PE
*PE
*CU
*CU
*CU

INTEGER INBUF (#,640) ,CNTRL(#*,6) ,NCHAN(#*) ,PINTI (%) ,OFFSET (%),
LOCATE(*) (NPTS(*) ,COUNT2(*) ,COUNT3(*) ,LOC2D(*,25),
LOC3D(*,25) ,TWTIME(*) ,ADJF (*)

REAL POWER(*,ZS),FMAX(*,ZS),FKX(*,ZS),FKY(*,ZS),RINBUF(*.640),

X(*,25),Y(*,25),FFT(%,612) ,KERMEL(#%,25),
XCOORD(*) , YCOORD (%) , PREALI (%), COSK(*) ,SINK(*),
COSDK(#) ,SINDK(*) ,BEAMER(%) ,FPMAX( %) ,KXMAX( %),
KYMAX(*) ,DELX(%*) ,DELY (%) ,KXSEP(#*) ,KYSEP(*) ,KSEP (%),
VEL(*) ,AZ(*) ,SIGNAL( %) ,FSTAT(#),SUMSQ(*) ’
TEST(#*) ,K(*) ,CHANAV(*) ,TPONER(*) ,FREQ(*)
REAL ADKX(4),ADKY(4),YPOINT(50),YMAX(50),DX(500),DY(5n0)
REAL BEAM (%) ,TPOW(*) ,DELTAK(*),P
REAL PREAL2(#*) ,RPOWER(%,25) ,IPONER(*,25) ,RTPON(*) ,ITPON (%)
INTEGER MAX
INTEGER LOFREQ,HIFREQ,DEBUG,SM,T1,T2,ARRAY,PAGE,I ,N,MNCHAN,
MNPTS ,NPOINT,SWITCH,NFREQ, 1G0,LINE,LINES, INDEX, IP,
TWIN,SAM, IFREQ,J,NFREQI ,REFINE, IND, YTOP ’
YPMI ,NTIMES,LINEPI
REAL DELTX(3000),DELTY(3000),DIST
REAL DELTAX,DELTAY,KX,KY
REAL DKX,LOWER,UPPER,LINEP,HDKX,BORDFR,TWOH,SIGN
REAL DELTAF ,RADIUS,ANGLE
LOGICAL MODE3,NMODE

*EXTERNAL MAX,FNGRID, REALE, IMG
*COMMON/MAINFK/ INBUF ,CNTRL ,NCHAN, PINT! ,OFFSET,LOCATE ,NPTS,COUNT2,

~N~Nowurnasawh

COUNT3,L0C2D,L0OC3D,PONER,FMAX,FKX,FKY,X,Y ,KERNEL,
XCOORD, YCOORD,PREALI +COSK,SINK,BEAM,
TPOW,DELTAK,RPONER , I PONER, COSDK ,SINDK,

BEAMER,FPMAX ,KXMAX,KYMAX ,DELX ,DELY,KXSEP,KYSEP ,KSFP,

TWTIME ,TPOWER, VEL ,AZ ,SIGNAL ,FSTAT,SUMSQ,TEST, K,
CHANAV,FREQ,ADJF ,DX,DY,P,YPOINT,YMAX ,ADKX , ADKY ,
KX,KY,DELTX,DELTY

*EQUIVALENCE(INBUF(1,1),RINBUF(1,1)), (CINBUF(1,28) ,FFT(1,1))

*EQUIVALENCE (1 ,LOFREQ),(2

OV NOoOuUawWN=—

(7,ARRAY), (8,PAGE),(9,1),(10,N), (12 ,MNCHAN) ,

(13,MNPTS) , (14 ,NPOINT) , (15,SWITCH) ,(16,1G0) ,
(17,INDEX), (18,1P), (19,DKX),

(20,LOWER) , (21 ,UPPER) , ¢22,LINE) ,(23,LINES),

(24 ,HDKX) , (25 ,BORDER) , (26, TNOH) ,
(277,DELTAF), (28, RADIUS) , (29,SIGN),
(30,MODE3), (31 ,NMODE) , (32, TWIN) , ( 33,ANGLE) , ( 34,5AM) ,

sk

(35,NFREQ), (36, IFREQ),(37,J),(38,NFREQI), (39,REFINF)

+(40,NTIMES) , (41 ,IND),(42,YTOP) ,(43,YPMI), (44 ,LINEP),

(45,LINEPI)

*DISK AREA CONPRM(1),STCORD(1),FKIN(81)
*[F(SWITCH.EQ.2)GO TO 500
PREALI (*)=DKX*(SQRT(2.0)/2.0)
BORDER=PREALI( 1)

Sb<

+HIFREQ), (3,DEBUG), (4,SM),(5,T1),(6,T2),
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PREALI (*)=FLOAT(SAM) ZELOAT(TWIN)
DELTAF=PREALI(1)
PREALI (%)=ANGLE

*[F(.ANY. ((ANGLE.GT.0.0)))G0 TO 20
PREALI (%#)=(1,0/LOWER )*FLOAT( IFREQ) *DELTAF+BORDER
RADIUS=PREALI(1)

KY=0.0
KX=0.0
*GO TO 30
20 PREALI (%)=(1,0/LOWER=1,0/UPPER)*0.5%FLOAT(IFREQ) *DELTAF+BORDER
RADIUS=PREALI(1)
PREAL1 (#)=RADIUS*SIN(ANGLE)
XX=PREALI (1)
PREALI (*)=RADIUS*C0S ( ANGLE )
KY=PREAL1(1)
30 PREALI (*)=2,0%SQRT(2.0)*DKX*.75
DELTAY=PREALI(1)
PREALI (#*)=(DKX*SQRT(6.0)/2.0)/2.0
DELTAX=PREALI (1)
C CHANGE IN X IS HALF THE BASE TRIANGLE,CHANGE IN Y IS TWICE
C THE HEIGHT OF BASE TRIANGLE.
PINTI(*)=IFIX(RADIUS/DELTAX) -1
LINE=PINTI(1)
PREALI (#)=FLOAT(LINE)*DELTAX
P=PREALI (1)
PINTI(%)=2%LINE+|
LINES=PINTI(])
1GO=1
PINTI (#)=(LINE/2)#2
TI1=PINTI (1)

*[F(LINE.EQ.TI) IGO=0

*D0 100 INDEX=1,LINE
PREAL1 (*)=SQRT(RADIUS#%2=(P=FLOAT( INDEX=1)*DELTAX) ##2)
DIST=PREALI(1)

*[F(1G0.EQ.0)GO TO 50
PINTI(*)=]FIX((DIST-DELTAY/2.0)/DELTAY)
YTOP=PINTI (1)

PREALI (*)=2,0%FLOAT(YTOP)+2.0

YPOINT (INDEX)=PREALI (1)

PREAL| (*)=DELTAY/2 .0+DELTAY*FLOAT(YTOP)

YMAX ( INDEX)=PREALI (1)

1G0=0
*G0O TO 70

50 *CONTINUE

PINTI(%*)=IFIX(DIST/DELTAY) |
YTOP=PINTI (1) |
PREALI (%)=2,0#FLOAT(YTOP)+1.0

YPOINT ( INDEX)=PREALI (1)

PREAL1 (*)=FLOAT(YTOP ) *DELTAY
YMAX ( INDEX)=PREALI (1)
1GO=1

o p L
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70

100

150

160

200

500

IND=LINES-INDEX+I
YPOINTCIND)=YPOINT(INDEX)
YMAX(IND)=YMAX(INDEX)
*CONTINUE
PREALI (*)=KX=P
DELTX(1)=PREALI(1)
PREALI (*)=KY=YMAX(1)
DELTY(1)=PREALI(1)
DX(1)=DELTX(1)
DY(1)=DELTY(1)
LINEPI=LINE+I
PINTI(*)=IFIX(RADIUS/DELTAY)
YTOP=PINTI(1)
PREAL I (#)=FLOAT(2%YTOP+!)
YPOINT(LINEPI )=PREALI(1)
PREALI (#)=FLOAT(YTOP)*DELTAY
YMAX(LINEPI)=PREALI(1)
I=|
SIGN=1,
INDEX=0
INDEX=INDEX+1
PINTI(#)=IFIX(YPOINT(INDEX))~I
YPMI=PINTI (1)
*D() 160 IND=1,YPMI
I=]+1
DELTX(1)=0.0
PREALI (#)=SIGN*DELTAY
DELTY(I)=PREALI(1)
PREALI (#)=DX(I=1)+DELTX(I)
DX{I)=PREALI (1)
PREALI (#)=DY (I=1)+DELTY(I)
DY(1)=PREALI (1)
*CONTINUE
*IF(INDEX.EQ.LINES)GO TO 200
[=]1+]
DELTX(I)=DELTAX
PREALI (#)=(YMAX(INDEX+1)=YMAX( INDEX))*SIGN
DELTY(I)=PREALI(1)
PREALI (#)=DX(I-1)+DELTX(I)
DX(I)=PREALI(1)
PREALI (*)=DY(I=-1)+DELTY(I)
DY(I)=PREALI(1)
PREALI (#*)==SIGN
SIGN=PREALI(1)
*GO TO 150
*CONTINUE
NPTS(%)=]
*GO TO 515
*CONTINUE
*D0O 510 Ti=1,64
T2=LOCATE(TI)
KXMAX(T1)=DX(T2)
KYMAX(T1)=DY(T2)

o<

PAGE 132




] t <KERR>CFD.GRID386  THU 22=AUG=74 63159AM PAGE 133

510 «CONTINUE

515 *CONTINUE

520 *CONTINUE
*RETURN
*END
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*SUBROUTINE GTDATA
GTDATA GETS ONE 16-BIT BYT FROM THE INPUT FILE. THE BYTES ARE
DELIVERED SEQUENTIALLY STARTING AT THE BEGINNING OF THE DISK AREA
INDM2, THERE IS A CORE BUFFER (BUUFI(=)) AND AN 8 WORD ADB BUFFFEk
SO ALL MEMORY ACCESSES ARE DONE VIA THE BIN INSTRUCTION. THE BYTF
ENDS UP RIGHT JUSTIFIED IN "INBYT",
; *PE INTEGER NBUFFI(*,64),FINSCN(*) ,COMP(*) ,TOTSCN(%) ,PINTI (%), =
l [ PINT2(*) ,TIME(*) ,OTIME(*) ,TWTIME(*) ,PEN(*) ,CNTRL(*,6)
*PE REAL GLCHFT(*),VARFT(*) ,BUFF2(*,550,2) ,BUFF3(*,640) ,PREALI (%), -
[ PREAL2(*) ,ALLMSQ(*) , TVARFT (%)
, *PE INTEGER LOFREQ,HIFREQ,IBUFF1(4096),IBUFF3(*,640),ABUFF2(70400),-
| CHG0OD(80) ,SITEGD(80) ,SITES(80)
*PE REAL CHMSQ(80) ,RBUFFI(4096),ROWSUM,RBUFF2(70400)
*CU INTEGEP ADBBUF(B) +COREPT, BYTE, ADBWRD, ARRAY ,DEBUG,TWSZ, -
OVLAP, NCHAN NSITE ,NROWS ,DIFFR,DIFFW,NEW,0OLD, GAP, TSCANS, -
2 INDEXI.INDEXZ INDEX3 INDEX4 T ,T2,T3,T4, T5 T6,CH,IPAGF, -
3 UFFSET.INBYT.NGDCH.TWSZR.NGDST.NGDR.F.BF3PE.NGT.OPAGE.T7
*CU LOGICAL LADBBU(8) ,LCOREP,LAST16,LBYTE,LADBWNR,LARRAY,LDEBUG, =
| LTWNSZ,LOVLAP,LNCHAN,LNSITE,LNROWS ,LDIFFR,LDIFFN,LNEW, -
2 LOLD,LGAP,LTSCAN ,LTI1,LT2,LT3,LT4,LT5,LT6,LCH,LOFFSE, -
3 LINBYT,LF,LNGDCH,LTWSZR,LNGDST,LNGDR,LNGT,LT7
*EXTERNAL C16T64,C64T32,RONSUM,RUNFFT,C32T64
*COMMON/MAIN2/NBUFF1 ,BUFF2,BUFF3,FINSCN,COMP,TOTSCN,PINT1,PINT2, =
| TIME,OTIME, TWTIME ,PEN,CNTRL ,GLCHFT,VARFT,PREAL! ,PREAL2, =
2 ALLMSQ, TVARFT,LOFREQ,HIFREQ,SITEGD,SITES,CHMSQ
*EQUIVALENCE (NBUFF1(1,1),RBUFFI1(1),IBUFFI(1)),(BUFF2(1,1,1),
| ABUFF2(1),RBUFF2(1)), (CHGOOD(1) ,SITEGD(1)),
2 (BUFF3(1,1),IBUFF3(1,1))
*EQUIVALENCE (1,ADBBUF(1),LADPBU(1)),(9,COREPT,L.COREP),(10,BYTE,
LBYTE) ,(11,ADBWRD ,LADBWR) ,(12,ARRAY,LARRAY) ,(13,TWSZ,
LTWNSZ) ,(14,0OVLAP,LOVLAP) ,(15,NCHAN,LNCHAN) ,(16,NSITE,
LNSITE) ,(17,NROWS ,LNROWS) ,(18,DIFFR,LDIFFR) ,(19,DIFFW,
LDIFFW) ,(20,NEW,LNEW) ,(21,0LD,LOLD),(22,GAP,LGAP) ,(23,
TSCANS,LTSCAN) , (24, INDEX1),(25, INDEX2),(26,INDEX3),(27,
INDEX4) ,(28,TI1,LTI1),(29,T2,LT2),(30,T3,LT3),(31,T4,
1.T4),(32,T%,LTS), (33,T6,LT6),(34,CH,LCH), (35,0FFSET,
LOFFSE), (36, INBYT,LINBYT),(37,F,LF), (38,NGDCH,LNCNCH) ,
(39,TWSZR,LTWSZR) , (40 ,NGDST,LNGDST) , (41 ,NGDR,LNGDK) ,
(42 ,RF3PE), (43,NGT,LNGT), (44,LAST!16) ,(45,DERUG,LDEBUG) , -
(46,0PAGE) ,(47,T7,LT7),(48,IPAGE)
*DISK AREA INDM2(20),0UTDM2(40) ,CONPRM(1)
*[F(DEBUG.LT.1)G0O TG 10
A DISPLH "BGTDATA",0%
*[F (DEBUG.LT.4)GO TO 10
A DISPLH ,2%
10 *CONTINUE
BYTE=BYTE+|
*IF(BYTE.LT.5)G0 T0O 300
HAVE TO GO TO NEXT ADB WORD.
ADBWRD=ADBWRD+1
*IF (ADBWRD.LT.9)GO To 200

OO0O0O0
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20
100

'e]

210
300

310

HAVE To REFILL ADB BUFFER.
COREPT=COREPT+8
*IF(COREPT.LT.4097)G0 TO 100

HAVE TO REFILL BUFFI,
*READ(64,IBUFF1 (1), INDM2(IPAGE),4)
*NAIT 64

[PAGE= [PAGE+4

COREPT=|
*F(DEBUG.LT.1)GO To 20

DISPLH “REFILLC",0O%
*[F(DEBUG.LT.2)GO TO 20
DISPLH,18,IBUFFI,IBUFF!+255%
*CONTINUE
*CONTINUE

CORE IS OKAY. HAVE TO REFILL ADB BUFFER.
*TRANSFER(8) ADBBUF(1)=IBUFFI (COREPT)
ADBWRD=1
*[F(DFBUG.LT.1)GO To 110

DISPIH “"REFILLA",0O%
*[F(DEBUG.LT.2)GO ToO 110

DISPLH ,2%
*CONTINUE

00 *CONTINUE

NEW ADB WORD.

BYTE=1

*[F(DEBUG.LT.1)G0O ToO 2i0

DISPLH “"NEW WORD",O01
*[F(DEBUG.LT.2)GO TO 210

DISPLH ,2%

*CONTINUE
*CONTINUE
LADRBU(ADBWRD)=LADBBU(ADBWRD) .RTL.16
LINBYT=LADRBU(ADBWRD ) .AND.LAST16
*]F(DEBUG.LT.1)GO To 310

DISPLH “EGETBYT",0%
*IF(DEBUG.LT.4)GO To 310

DISPLH ,21%

*CONTINUE
*RETURN
*END

4=
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*SURKOUTINE IMG(IN,OUT)

*EE REAL IN(#*) ,OUT(*)
*CU INTEGER DEBUG

*EQUIVALENCE (3,DEBUG)

#[F(DEBUG.LT.5)G0O ToO
DISPLH "“IMG",0%
*[F(DEBUG.LT.5)G0O 10
LDL(O) s$DA49s
LDA TiH(O)3s
DISPLH "IN",32%
*CONTINUE

LOL(O) $D493
LDA INCO)s

LDR SAs

SHAL =93

SHAR =574

SBM =40116%

ADM =40008161
SHAL =483

LDS $As

LDA SR

SHAR =554

SHAL =631

OR $S¢%

LDS $As

LDA SR

SHAL =161

SHAR =403

SHAL =243

OR $St

LDL(O) $D50%
STA OUT(O)
*IF(DEBUG.LT.5)GO TO
LDL(O) $D50%

LDA OUT(O)s

DISPLH "(GUT", 321
*CONT INUE

#RETURN

*END

30 2 2C IC IC 3C 2R 3 ¢ 5T IR I 30 PO ¢

10

X SAVE IT.

ISOLATE THE EXPONENT.

SUBTRACT THE 32 BIT OFFSET.

ADD THE 64 BIT OFFSET.

PUT IT IN THE 64=-BIT EXPONENT FIELD.
SAVE IT FOR NOW,

NOW FOR THE SIGN.

START ISOLATING THE SIGN.

COMPLETE ISOLATION AND PUT IT IN RIGHT
NOW WE HAVE EXPOONENT AND SIGN.

SAVE IT.

RESTORE ORIGINAL TO DO MANTISSA.
START ISOLATING,

REMOVE OUTER MANTISSA.

COMPLETE ISOLATION,

PUT THE THREE PARTS TOGETHER.

1o

T
Z
o

A

SPOT.
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10

*FUNCTION MAX(I)

*PE INTEGER I(%)

*PE INTEGER MAX

*CU INTEGER DEBUG
*EQUIVALENCE (3,DEBUG)
*[F(DEBUG.LT.5)G0O TO 5
DISPLH "B MAX",O0%
*CONTINUE

LDL(0O) sD491

LDA 1(O)s
LIT(O)=1,6,11%

LITC1) =13

CLC(3) s

COMP(3)s

SETC(2) Et

LDEE!1 sC3s

RTL sA,0(1)%

IMG SRt

SETE -1.AND.Es

SETE! E.OR.Es

LDA SH#

CSHL(1) 13

TXEFM(0) (MAXLOOP3
MAXLOOPSLDEEL $C2%
STA MFUNVAL3s
*[F(DEBUG.LT.5)G0O T0O 10
LDL(O) sD49j

LDA I(O)s

DISPLH "“I",32%

THU 18=JUL=-74 8845AM PAGE 1

DISPLH "MAX",16,MFUNVAL,MFINVAL+633

*CONTINUE
*RETURN
*END
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*SUBROUTINE OUTPUT

& PURPOSEt COMPLETE CA!LCULATIONS ON THE POWER MAXTMUMS
. BEFORE PRINTING OUTPUT,
¥ VELOCITY AND AZIMUTH ARF CALCULATED AND SIGNAL TO NOISFE

RATIO AND FISHER STATISTIC,

TWO_AND THREE DIMENSIONAL MAXIMUM ARE OUTPUT IN SEPARATE

LISTS.

DECLARATIONS s
*PE INTEGER INBUF (%,640) ,CNTRL(%,6) [NCHAN(#*) ,PINT| (%) ,0FESET (%),
| LOCATE (#) NPTS (%) , COUNT2 (#) ,COUNT3 (%) ,LOC2D (,2%)
2 LOC3D(*,25) ,TWTIME (%) , ADJF ()
*PE REAL POWER(#,25) ,FMAX(*,25) ,FKX(#*,25) ,FKY (%,25) , RINBUF (%, ¢+
! X(#,25),Y(%,25),FFT(%,612) ,KERNEL (%,25) ,
2 XCOORD (%) , YCOORD (%), PREALI (%) ,PREAL2 (%), COSK (%) , 51K ()
4 COSDK (%) ,SINDK(#) ,BEAMER(*) , FPMAX (%) ,KXMAX (#)
5 KYMAX(#) ,DELX(#) ,DELY (%) ,KXSEP(#) ,KYSEP (%) ,KSEP(#) ,
6 VEL(#%) (AZ(%) ,SIGNAL(#*) ,FSTAT (%) ,SUMSQ(*)
-
*
|
2

P AP ND]

TEST (%) ,K(%) ,CHANAV(*) ,TPOWER (%) , FREQ( %)
PE REAL GROUP1 (%) ,GROUP2(#) , AFREQ(#,20) ,AK (*,20) ,AFSTAT(#,20) |
AAZ(%,20) , AVEL(%,20) ,ACHANA(*,20) , AFMAX(%,20), .
AGRUP| (%,20) ,AGRUP2( *,20) ,ASIGNA(*,20)
*PE REAL ADKX(4),ADKY(4),YPOINT(50) ,YMAX(50),DX(50) ,DY(50)
*PE REAL BEAM(%) ,TPOW(%) ,DELTAK (%) ,P, RPONER(%,25) , | POKER( *,25 )
*PE INTEGER MAX
*CU INTEGER LOFREQ,HIFREQ,DEBUG,SM,T1,T2,ARRAY,PAGE, [ N, ¥NCHAY,
| MNPTS , NPOINT,SWITCH,NFREQ , 16O, LINE,LINES, INDEY, 19,
2 TWIN,ANGLE,SAM, IFREQ, J ,NFREQ1 , REF INE, IND. YTOP
3 YPMI,SIGN,NTIMES,LINEPI
*PE REAL DELTX(3000),DELTY(3000),DIST
*PE REAL DELTAX,DELTAY,KX,KY
*ClJ REAL DKX,LOWER,UPPER,LINEP,HDKX ,BORDER, THOH
*CU REAL DELTAE,KADIUS
*CU LOGICAL MODE3,NMODE
*=XTERNAL MAX ,FNGRID,GRID,REALE , I MG
*COMMON/ZMAINFK/ INBUF , CNTRL , NCHAN, PINT1 , OFFSET, LOCATE , NPTS , COUNT 2 |
COUNT3,L0C2D,LOC3D ,PONER , FMAX , FKX , FKY L X, Y KER*
XCOORD, YCOORD, PREAL ! «COSK,SIMNK ,BEAL,
TPOW,DELTAK ,RPONER, IPOWER, COSDK,SI* 0},
BEAMER , FPMAX ,KXMAX {KYMAX ,DELX ,DELY ,KXSEP ,KYSEP,
TWTIME , TPOWER, VEL,AZ,SIGNAL ,FSTAT, SUMSQ , TEST, £ .
CHANAV ,FREQ, ADJF ,DX,DY ,P, YPOINT, YMAX, ADEX , ADKY |
KX, KY
*EQUIVALENCECINBUF (1,1),RINBUF(1,1)), (INBUF(1,28) ,FFT(1,1))
*EQUIVALENCE (1 ,LOFREQ), (2,HIFREQ), (3,DEBUG) , (4,5M) ,(5,T1), (4,17
! (7,ARRAY) 4 (8,PAGE) ,(9,1) ,(10,N), C12,MNCHAN)
(13, MNPTS) , (14 ,NPOINT), (15,SHITCH) 4 (16,1G0) ,
(17,INDEX), (1B, 1P}, (190,DKX),
(20,LOWER) , (21 ,UPPER) , (22, LINE), (23,LINES),
(24 ,HDKX) , (25 ,BORDER) , (26, THOH) ,
(27,DELTAF), (28, RADIUS), (29,SIGN),
(30, MODE3) , (31 ,NMODE) , (32, TWIN) , ( 33,ANGLE) , ( 34,54 ) ,
(35,NFREQ),(36,1FREQ) , (37,.), (38,NFREQI) , (39, REF [NF )
+(40,NTIMES) , (41 ,IND), (42,Y109) ,(43,YPMI), (44,1 [NiP)
(45,LINEPI)
*DISK AREA CONPRM(1),STCORD(1),FKIN(81)
*IF(DFBUG.LT.1)GO TO 10 Ca<
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DISPLH"OUTPUT" ,0%
*]F (DEBUG.LT.1)GO TO 10
DISPLH *COUNT2",16,COUNT2,COUNT2+1 03
DISPLH "COUNT3",16,COUNT3,COUNT3+10%
DISPLH "LocC2D(1)",16,L0OC2D,LOC2D+104
DISPLH "LOC3D(1)",16,L0C3D,LOC3D+1 04
1O*CONTINUE
COMPUTATIONS TO CALCULATE AZIMUTH OFF NORTH AND VELOCITY
IN KM PER SECOND,
MODE=ON
PINTI(#)=MAX(COUNT2(*))
TI1=PINTI(1)
*D0O 200 I=1,TI
MODE=MODE . AND. (I .LE.COUNT2(*))
4B IT2=MODE
PINTI(%)=LOC2D(*,])
FMAX(*.PINTI(*))BFMAX(*.PINTI(*))/FLOAT(NCHAN(*)*TWIN)**Z
AZ(*)=ATAN(FKX(#* ,PINT1(%))/FKY(*,PINTI(%)))
“BITI=(FKY(*,PINTI(*)) ,LT.0.0)
MODE=MODE . AND. MBI TI
AZ(*)aAZ(*)+3,14159265
MODE=MBIT2
AZ(*)=AZ(*)*57,3
RADIANS TO DEGREES.
*IF((AZ(%).LT.0.0))AZ(*)=AZ(*)+360.0
K(#)=SQRT(FKX(*,PINT) (%)) *%24FKY (% ,PINTI (%)) #%2)
VEL(#%)=FLOAT(PINTI (*)=1) *DELTAF/K (%)
CHANAV(%)=0.0
OFFSET(*)=(PINTI (%) -LOFREQ) *NCHAN( %)
MBIT 1=MODE
*D0O 100 T2=1,MNCHAN
MODE=MODE . AND, (T2.LE.NCHAN(#))
*CALL REALE(FFT(*,OFFSET(#)+T2) ,PREALI (%))
*CALL IMG(FFT(#,0FFSET(#)+T2) ,PREALZ( %))

CHANAV (#) =CHANAV (#)+PREALI (%) %2 +PREAL2( ) #%2
| OO*CONTINUE

MODE=MBITI

CHANAV (#)=CHAMNAV (%) /FLOAT(NCHAN( %) * TWIN*TWIN)
SIGNAL(*)=FMAX(*,PINTI(*))/(CHANAV(*)-FMAX(*.PINTI(*)))
FSTAT(#*)=(FLOAT(NCHAN(*))=] ,0)*SIGNAL( %)

GROUPI (#)=SQRT((FKX( % ,PINTI (%)) =FKX(%,PINTI (%)=1)) ##2+
| (FKY(# ,PINTI (%)) =FKY(*,PINTI (%)=1)) %*2)
GROUP1 (#)=DELTAF /GRCUP1 ()

GROUP2 (*)=SQRT( (FKX(#,PINTI (*))=FKX( % ,PINTI (%) +] )) ##2+
| (FKY(* PINTI (%)) =FKY(*,PINTI(%)#])) %%2)
GROUP2(#)=DELTAF/GROUP2( %)

AFREQ(#*, I )=FLOAT(PINTI (%))

AK(*,[)=K(*)

AFSTAT (%, [)=FSTAT(*)

AAZ (%, [)=AZ (%)

AVEL(* I)=VEL(*)

ACHANA(*, [ )aCHANAV ()

AFMAX( %, [ )=FMAX(* ,PINTI(*))

AGRUPI (%, I)=GROUP1 (*)

AGRUP2 (*, [ )=GROUP2 ()

ASIGNA(#*,[)=SIGNAL(*)
*[F(DEBUG.LT.1)G0 TO 200

<KERR>CFD.OUTPUT$149  WED 28=-AUG-74 71| 3AM _ PAGE 1131
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DISPLH "2=D MAX",0%

SETC(O) E

DISPLH "MODE", 13

DISPLH “FREQ",16,PINTI ,PINTI+63%

DISPLF "K",16,K,K+63%

DISPLF "FSTAT" ,16,FSTAT,FSTAT+63%

DISPLF "AZ" ,16,AZ,AZ+633

DISPLF "“VEL",16,VEL,VEL+633

DISPLF "CHANAV"  16,CHANAV,CHANAV+63%

DISPLF #SIGNAL",16,SIGNAL,SIGNAL+631

PREAL! (#)=FMAX (% ,PINT1 (%))

DISPLF "FMAX*,16,PREAL!1 ,PREALI +533

200«CONTINUE

MODE=0ON
*D0O 250 I=1,64

TI1=NCHAN(I)
*IF(T1.LT.1)GO TO 245

T1=COUNT2(1)
*IF(T1,LT.1)GO TO 245

PINTI(1)=TNTIME(]I)

DISPLH "TWTIME",16,PINTI1 ,PINTI}
*D0 240 J=1,TI

PREALI (1)=AFREQ(I ,J)

PREALI (2)=AK(] ,J)

PREALI (3)=AFSTAT(I ,J)

PREALI (4)=AAZ(],J)

PREAL1(5)=AVEL(] ,J)

PREAL1 (6)=ACHANA(I ,J)

PREALI (7)=AFMAX(I ,J)

PREAL1 (8)=AGRUPI (] ,J)

PREALI (9)=AGRUP2(I,J)

PREALI(10)=ASIGNA(I J)

SKIP ,E2DIs

B2D1 sDATA

YEREQ K FSTAT AZ"3
E2DI 33 ¢

DISPLS ,16,B2D1,E2DI-11%

DISPLF,16,PREAL! ,PREALI+33

SKIP ,E2D23

B82D2 sDATA

"VEL CHANAYV FMAX" 3

E2D2131 3

DISPLS ,16,B2D2,E2D2~-11%

DISPLF ,16,PREAL1+4 ,PREALI+5A3

SKIP ,E2D31%

B2D3:DATA

YGROUPI GROUP2 SIGNAL/NOISE" s
E2D31t 3
DISPLS ,16,B2
DISPLF ,16,PR

240 *CONTINUE

> b b I b g g g & &
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D3,E2D3-11
EALI +7,PREALI +93
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245 *CONTINUE
250 *CONTINUE

300*CONTINUE

PINT1(*)=MAX(COUNT3(*))
T1=PINTI (1)

*D0 400 I=1,TI

MODE=MODE.AND. (I LE.COUNT3(*))

MBIT2=MODE

PINTI (%)=L0OC3D(*,1)
FMAX(*,PINTI(*))=FMAX(*.PINTI(*))/FLOAT(NCHAN(*)*TWIN)**2
AZ (*)=ATANCFKX{#* ,PINTI (%)) /FKY(*,PINTI (%)))
MBITI=(FKY(* ,PINTI(%*)) ,LT.0.0)
MODE=MODE  AND. MBI TI

AZ(*)=AZ(*)+3,14159265

MODE=MBIT2

AZ(*)=AZ(*)*57,3

HADIANS TO DEGREFS.

*[F(CAZ(%x) LTe0.,0))AZ(*)=AZ(*)+360.0
Tg*)=SORT(FKX(*.PINTI(*))**2+FKY(*,PINTI(*))**2)
VEL(*)=FLOAT(PINTI (*x)=1)*DELTAF/K (%)
CHANAV(%x)=0.0
OFFSET(x)=(PINTI (*)~LOFREQ) *NCHAN( %)
MBITI=MODE

*D(0) 300 T2=1  MNCHAN
MODE=MODE AND 4 (T2 ,LE JNCHAN (%))

*CALL REALE(FFT(%,0FFSET(*)+T2),PREALI (%))

*CALL IMG(FFT(*,0FFSET(#*)+T2) ,PREAL2(%))
CHANAV (% )=CHANAV(*)+PREAL| (%) **2+PREAL2 () +42

MODE=MBITI
CHANAV (*)=CHANAV (%) /FLOAT(NCHAN () *TWI N*TWIN)

SIGNAL (*)=FMAX (% ,PINTI (%)) /(CHANAV(*)=FMAX (% ,PINT] (%) ))
FSTAT(#)=(FLOAT(NCHAN(#))=1 ,0)*SIGNAL (%)

GROUPT (*)=SQRT((FXX(%,PINTI (%)) =FKX(%,PINTI (%)~] )) %2+
I (FKY(*,PINTI (%)) =FKY(%*,PINTI (#)=]))%*2)
GROUP1 (%)=DELTAF/GROUPI (%)

GROUP2 (*)=SQRT((FKX (%, PINTI (*))=FKX(%,PINTI (#)+] ))%%2+
| (FKY (% ,PINTI (%)) =FKY (%, PINTI (%) 4] ))**2)
GROUPZ (%) =DELTAF/GROUP2( %)
AFREQ(*, 1)=FLOAT(PINTI (%))
AK (%, 1)=K (%)
AFSTAT (%, 1)=FSTAT(*)

AAZ (%, 1)=AZ(*)

AVEL (%, 1 )=VEL (#)
ACHANA (%, 1)=CHANAV (%)
AFMAX( %, 1)=FMAX (% ,PINTI (%))
AGRUPI (%, 1)=GROUPI (*)
AGRUP2 (%, 1)=GROUP2 (%)
ASIGNA(*,[)=SIGNAL(*)
DISPLH "3-D MAX",03

SETC(0) Ej

DISPLH “MODE", 13
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DISPLH
DISPLF
DISPLF
DISPLF
DISPLF
DISPLF
DISPLF

OUTPUT$49  WED 28-AUG-74 73l 3AM

"FREQ",16,PINT1,PINTI+638

WK"  16,K,K+63%
YESTAT",16,FSTAT,FSTAT+63%
WAZ" ,16,AZ,AZ+638
"VEL",I16,VEL,VEL+63%

WCHANAV" ,16,CHANAV,CHANAV+63%
WSIGNAL",16,SIGNAL,SIGNAL+631

PREALI (*)=FMAX (% ,PINTI (%))

DISPLF
DISPLF

"EMAX",16,PREAL!,PREALI+63%
WSIGNAL",16,SIGNAL,SIGNAL+63%

A00*CONTINUE

MODE=0ON

*D0) 450 I=1,64
T1=NCHANCI)
*[F(T1.LT.1)G0 TO 445
T1=COUNT3(I)
*[F(T1.,LT.1)GO TO 445
PINTI1C(1)=TWTIME(I)

DISPLH

WTWTIME",16,PINT!,PINTI ¢

*D0) 440 J=1,TI
PREALI (1 )=AFREQ(I,J)
PREALI (2)=AK(I,J)
PREAL1 (3)=AFSTAT(I,J)
PREAL! (4)=AAZ(],J)
PREALI (5)=AVEL(I,J)
PREAL! (6)=ACHANA(I,J)
PREALI (T7)=AFMAX(I,J)
PREAL! (8)=AGRUPI (] ,J)
PREALI (9)=AGRUP2(I,J)
PREALI (10)=ASIGNA(I,J)

DISPLS

DISPLF,

DISPLS

2 16,B2D1 ,E2D1 =13
16,PREAL1 ,PREAL1+3¢
v 16,B2D2 ,EcD2~11%

DISPLF ,16,PREALI+4,PREALI +6%
DIsPLS ,16,B2D3,E2D3-1%
DISPLF ,16,PREALI+7,PREALI+9%

440 *CONTINUE

445 *CONTINUE

450 *CONTINUE

*RETURN

*END

EB<
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*SUBROUTINE
PUTBYT TAKE

PUTBYT
S THE RIGHT HAND 16 BITS OF "OUBYT" AND OUTPUTS THEM

[0 ONE OF THE FILES OUPUTI=0UPUTS DEPENDING ON THE VALUE OF THE
VARIABLE "ARRAY", THE BYTE GOES THRU A BUFFER IN ADB AND A RUFFFi

IN CORE ONM
*PE INTEGER

ITS WAY To DISK.

CNTRL(*,b).0UTBUF(*,64,6),PINTI(*).INBUF(*,IZB), =

1 TIME(*) ,OLDTIM(*), =

]

2

*CU INTEGER
I

2

3

*ClJ LOGICAL
I

2

3

*EXTERNAL RD
*COMMONZ/MAIN
I TSTEP
*[QUIVALENCE
I

BN ——

~N 2NN

Ee
A

Y

*)ISK AREA OUPUTI(ZO),0UPUT2(20).0UPUT3(20).0UPUT4(20).0UPUT5(20),

SAVBCT, SAVPTW, OUPAGE (6) , TSTEPS( 6) ,SCANS, -
OUPTWA(6) , OTIMEA(6)
ADBBUF (8) yARRAY , INPTB, INPTW,SAVADB, ADBOUT(6) , OUPTH, -
BYTS,WORDS,TI ,T2,T3,T4,T5,T6, IT,PRTIAL,ADDRS, -
WORD, BYTCNT(6) , ADBWRD, INBYT, OUBYT,ORGCOR , PAGE, -
DERUG ,BCT ,ADB , ENDADB
LADBBU(8) ,LARRAY,LINPTR,LINPTW,LSAVAD ,LADROU(S) ,LOUPTY.
LBYTS,LWORDS,LTI,LT2,LT3,L.T4,LT5,LT6,LOURYT,LIT.LPRTIA
LADDRS , LWORD, LINBYT ,LBYTCN(6) , LADBWR , LORGCO . L PAGE -
+LDEBUG,LBCT,LADB , LENDAD
PRM,GETBYT, CNVTIM
/CNTRL , OUTBUF , INBUF ,PINTI ,TIME , OLDTIM,SAVBCT, SAVPTW,
S SCANS ,OUPTWA , OUPAGE, OTIMEA
(1,ADB3UF(1),LADBBU(1)),(9,ARRAY, LARRAY),
(10,INPTB,LINPTR),
(11, INPTW,LINPTW) ,(12,SAVADB,LSAVAD),
(13, ADBOUT(1) ,LADBOU( T ))
» (19, OUPTH ,L.OUPTW) , (20,BYTS,LBYTS) , (21 ,WORDS , LKORDS) ,
(22,T1,LT1),(23,T2,LT2) ,(24,T3,LT3),(25,T4,LT4),
(26,T5,LT5),(27,T6,LT6) , (28, 0UBYT,LOUBYT) ,(29, IT,LIT),
(30,PRTIAL,LPRTIA), (31, ADDRS,LADDRS) , ( 32, KORD . LWORD) ,
(33, INEYT,LINBYT), (34 ,BYTCNT(1) ,LBYTCN(1)),
(40,ADBWRD,LADBWR)

+ (43,0RGCOR,LORGCO) ,
(44,PAGE.LPAGE).(45,DEBUG.LDEBUG),(46.BCT.LBCT).
(47,ADB,Lr%B), (48 ,ENDADB,LENDAD)

! OUPUT6(20) , INPUT(50)

*[F(DEBUG.LT
JISPLH wpyT
*[F(DESUG,LT

«1)GO To 5
BYT", 01
«3)GO To 5

JISPLH "PUTBYTs", 23

*CONTINUE

“IRST WE ROTATE ADBOUT(ARRAY) LEFT 16 AND STICK IN OUBYT AND BUMP
SBYTCNT(ARRAY) BY 1.

LADSOUCARRAY)=LADBOU(ARRAY) .RTL.16

LADBOUCARRAY )=LADBOU(ARRAY).OR JLOUBYT

~DUMMY ASK STATEMENT TO FORCE DFALLOCATION OF REGISTERS.
BYTCNT(ARRAY)=BYTCNT(ARRAY)+|

*|F (DEBUG.LT

«3)GO To 15

DISPLH "PUTBYTI",21

*CONTINUE

*1F (BYTCNT(ARRAY).LT.4)G0 TO 100

€.H<
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C ADB WORD IS FULL.

OUPTW=0OUPTWA (ARRAY)
& AGAIN WE RUN INTO THE CFD RESTRICTION ON DIMENSIONING. EXCUSE THE
C DELAY.

LT6=LOUPTW.SHR.6
LT5=0FF . TURN ON..LAST.6
A ADUMMY ASK STATEMENT TO FORCE DEALLOCATION OF REGISTERS.

LTS5=LTS . AND.LOUPTW

OUTBUF (TS+1 , T6+1 ,ARRAY)=ADBOUT(ARRAY)

BYTCNT(ARRAY)=0

ADBOUT(ARRAY)=0

To=0OUPTH+1

OUPTWA(ARRAY)=T6
*[F(OUPTW+1 .LT.4096)G0O TO 100

& OUTBUF (ARRAY) IS FULL.
*[F(DEBUG.LT.1)G0O To 25
A DISPLY “COREFULL",03
*IF(DEBUG.LT.3)G0O TO 25
A DISPLH » n, 23

25 *CONTINUE
T6=0OUPAGE(ARRAY)
*IF(ARRAY.EO.I)WRlTE(64.0UTBUF(I.I.I).OUPUTI(T6).3)
*IF(ARRAY.EO.2)WR1TE(64.0UTBUF(I.I.2).0UPUT2(T6).3)
*IF(ARRAY.EO.3)WRITE(64.0UTBUF(I.I.3).0UPUT3(T6).3)
*IF(ARRAY.EO.a)WRlTE(64,0UTBUF(I.I,4).0UPUT4(T6).3)
*IF(ARRAY.EO.S)WR!TE(64.0UTBUF(I.I.5),0UPUT5(T6).3)
*IF(ARRAY.EO.6)WRITE(64,GUTBUF(I.I.b).OUPUT6(T6).3)
*WAIT 64
T6=0OUPAGE(ARRAY)
T6=T6+3
OUPAGE (ARRAY)=T6
WE WROTE OUT EVERYTHING BUT THF LAST PAGE OF THE BUFFER. SAVE
THAT AT THE TOP OF THE BUFFER FOR FUTURE USE.
*D0) 40 T6=1,16
40 OUTBUF(*,T6,ARRAY)=0OUTBUF (#,T6+48,ARRAY)
OUPTWA "ARRAY)=1024
@ THE ReST OF THE BUFFER REALLY DOESNT HAVE TO RE ZEROED OUT,
& SUT IT EXECUTES SUPER FAST AND MIGHT SAVE SOME CONFUSION
C SOME DAY.
*D0O 50 T6=17,64
50 OUTBUF(*,T6,ARRAY)=0
100 «*CONTINUE
*[F(DEBUG.LT.1) GO ToO 105
A DISPLH "EPUTBYT:",0%
*[F(DEBUG.LT.3)GO TO 105
A DISPLH " w 2%
105 *CONTINUE
*RETURN
*END

o X®]

V<
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*SUBROUTINE RDPRM

*PE INTEGER CNTRL(t.é).0UTBUF(*.64.6).PINTI(*).INBUF(*,IZB). -
[ TIME(*) ,OLDTIM(*), -

| SAVBCT,SAVPTW, OUPAGE (6) , TSTEPS(6) ,SCANS, =

2 OUPTHWA(6) , OTIMEA(6) ,ORGADR, INRUFI (8192)

*CU INTEGER ADBBUF(8) ,ARRAY,INPTB,INPTW,SAVADB,ADBOUT(6) ,0UPTH, -
2 WORD, BYTCNT(6) , ADBWRD, INBYT, OURYT, ORGCOR, PAGE, =
3 DEBUG,BCT,ADBR, ENDADB

*ClJ LOGICAL LADBBU(8) ,LARRAY,LINPTB,L INPTW,LSAV:iZ,LADBOUCS) ,LOUPTH,~
| LBYTS,LWORDS,LT!,LT2,LT3,LT4,LT5,LT6,LOUBYT,LIT,LPRTIA,-
2 LADDRS ,LWORD,LINBYT,LBYTCN( 6) ,LADBWR,L.ORGC(), LPAGE -
3 + LDEBUG,LBCT, LADB,LENDAD

*EXTERNAL GETBYT,PUTBYT,CNVTIM
*COMMON/MAIN/CNTRL , OUTBUF , INBUF ,PINT! ,TIME,OLDTIM,SAVBCT,SAVPTH,

| TSTEPS,SCANS,, OUPTWA , OUPAGE, OTIMEA , ORGADB
*EQUIVALENCE(1 ,ADBBUF (1) ,LADRBU(1)),(9, ARRAY,LARRAY),

| (10,INPTB,LINPTB),

('1,INPTW,LINPTW) ,(12,SAVADB,LSAVAD),

(13,ADBOUT(6) ,LADBOU(6))

v (19,0UPTW ,LOUPTW),(20,BYTS,LBYTS), (21 ,WORDS,LWORDS) ,
(22,T1,LT1),€23,T2,LT2),(24,T3,LT3),(25,T4,LT4),
(26,T5,LT5),(27,T6,LT6) ,(28,0UBYT,LOUBYT),(29,IT,LIT),
(30,PRTIAL,LPRTIA), (31,ADDRS,LANDRS), (32,WORD,LWORD),
(33, INBYT,LINBYT),(34,BYTCNT(1),LBYTCN(1)),
(40,ADBWRD,LADBWR)

+ (43, 0RGCOR , LORGC()) ,

(44 ,PAGE,LPAGE) , (45 ,DEBIIG, LDEBUG) , (46, ,FCT,LBCT),
(47,ADB,LADB) ,(48,ENDADR,LENDAD)

*EQUIVALENCE (INBUF(1,1),INBUFI(1))

*)ISK AREA OUPUTI (20) ,OUPUT2(20) ,OUPUT3(20) , OUPUT4(20) , 0UPUT5(20), -
| OUPUT6(20) , INPUT(50)

DEBUG=0
*[F (DEBUG.LT.!1) GO TO 10

DISPLH"RDPRM", 0}

DISPLH “"DEBUG",23%
*CONTINUE
*RETURN
*END

NN WO — —
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L *SUBROUTINE REALECIN, OUT)

g *PE REAL IN(#%),0UT(%)
| *CU INTEGER DEBUG
*EQUIVALENCE (3,DEBUG)
' *IF (DEBUG.LT.5)G0 TO 10
A DISPLH "REALE",0%
t *IF(DEBUG.LT.5)G0 TO 10
A LDL(0) $D49s
A LDA IN(O)§
A DISPLH wIN®, 324
10 *CONTINUE
A LDL(O) $D49y
, A LDA IN(O)3
[ A LDR $A% % SAVE IT.
r A RAB =03 « ELIMINATE THE SIGN SO WE CAN DO THE
A % EXPONENT.
A SHAR =561 % ISOLATE THE EXPONENT.
A SEM =40116% % SUBTRACT THE 32 BIT OFFSET.
A ADM =40001 164 % ADD THE 64 BIT OFFSET.
A SHAL =483 % PUT IT IN THE &4 BIT EXP. FIELD.
A LDS $A‘ % SAVE IT.
A LDA $R% % NOW FOR THE SIGN.
A SHAR =633
A SHAL =633 % SIGN BIT IS ISOLATED.
A OR $S3 % NOW WE HAVE EXPONENT AND SIGN.
A LDS sAs % SAVE IT.
A LDA $R3 % NOW FOR THE MANTISSA.
A SHAL =404 % ISOLATE THE MANTISSA.
A SHAR =164 % PUT IT IN 64 BIT EXP FIELD.
A OR $S§ % DONE,
A LDL(0) sD504
A STA OUT(0)3

*[F(DEBUG.LT.5)GO T0O 110
DISPLH "“EREALE",Os
*[F(DEBUG.LT.5)GO To 110
LDL(O) $DS0s
LDA OUT(0)4
DISPLH "OouT",321%

11C *CONTINUE
*RETURN
*END

>

> > -
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20

*FUNCTION ROWSUM(R)
*PE REAL R, RONSUM
*CU INTEGER DEBUG
*EQUI VALENCE (45 ,DERUG)
=CONTINUE
LOL(O) $D49s
LDA R(O)s
LITCO) 1,6,18
LITC1) =g
RONSUMLOOPs
RTL $A,0(C1)%
ADRN SRs
CSHLC(1) 1
TXEFM(0) ,RONSUMLOOPS
STA RFUNVALs
*[F(DEBUG.LT.1)GO To 20
DISPLH "EROWSUM® , 04
*[F(DEBUG.LT.2)G0O TO 20
DISPLH “ROWSUM® , 1 6, RFUNVAL { RFUNVAL+63s
LDL(O) $D49s
LDA R(O)3
DISPLH %R%» 32%
*CONT INUE
*| ZTURN
*END

PAGE |



¥ <KERR>CFD.RUNFFTs9 MON 10=-JUN-74 9102AM PAGE 1

*SUBROUTINE RUNFFT
THIS SUBROUTINE CALLS THE UNIVERSITY OF ILLINOIS (JIM STEVENS)
FFT ROUTINE AFTER SETTING UP THE PROPPER PARAMETERS. THE NATA
To BE FFTZED IS IN BUFF2, IT STARTS AT EITHER RUFF2+40 OR BRUFF2
+35200 DEPENDING ON THE VALUE OF “NEW", THE NUMBER OF TIMEWINDOWS,
IS "NGDCH" AND THE TIME WINDOW SIZE IS IN “TwWSzw,
*PE INTEGER NBUFF'(*.64),FINSCN(*).COMP(*),TOTSCN(*).PINTl(*), =
| PINTZ(*),TIME(*).OTIME(*),TWTIME(*).PEN(*),CNTRL(*.6)
*PE REAL SAVE(%)
*PE REAL GLCHFT(*).VARFT(*),BUFFZ(*.550.2).BUFF3(*.640).PREALI(*). =
| PREAL2( %) ,ALLMSQ(#) ,TVARFT(#)
*PE INTEGER LOFREQ.HIFREQ.IBUFF'(4096).IBUFF3(*.640).ABUFF2(70400).-
| CHGOOD(80) ,SITEGD(80) ,SITES(80)
*PE REAL CHMSQ(80) ,RBUFF1 (4096) ,ROWSUM, RBUFF2( 70400)
*CU REAL RADBBU(8)
*CU INTEGER ADBBUF(8) ,COREPT, BYTE ,ADBWRD, ARRAY ,DEBUG,THSZ , €
| OVLAP.NCHAN.NSITE.NROWS.DIFFR.DIFFW,NEW.OLD,GAP.TSCAHS.-
2 INDEXl.INDEXZ.INDEX3.INDEX4.T|,TZ.T3,T4.T5.T6.CH. =
3 OFFSET.INBYT.NGDCH.TWSZR.NGDST.NGDR.F.BF3PE,NGT.PAGE.T7
*CU LOGICAL LADBBU(B).LCOREP.LAST'6.LBYTE.LADBWR.LAPRAY.LDEBUG. =
| LTWSZ.LOVLAP.LNCHAN.LNSITE.LNROWS,LDIFFR.LDIFFW.LNEW, =
3 LINBYT.LF,LNGDCH.LTWSZR.LNGDST.LNGDR.LNGT.LT7
*EXTERNAL GTDATA,CI6T64,C64T32,RONSUM,C32T64
*COMMON/MAINZ/NBUFFI.BUFFZ.BUFF3.FINSCN.COMP.TUTSCN.PINTl.PlNTZ. =
| TIME,OTIME.TWTIME.PEN.CNTRL.GLCHFT.VARFT.PREALl.PREALZ. =
2 ALLHSO.TVARFT.LOFREO.HIFREQ.SITEGD.SITES,CHMSO
*EQUI VALENCE (NBUFFl(|,|),RBUFF|(|),IBUFF|(|)),(BUFFZ(l,l.l). cd
| ABUFFZ('),RBUFFZ(|)).(CHCOOD(|).SITEGD(|)).
2 (BUFF3(1,1),IBUFF3(1,1))
*EQUIVALENCE( 1, RADBBU( 1))
*EQUIVALENCE (l.ADBBUF(|).LADBBU(|)).(9,COREPT.LCOREP),(lO.BYTE.
| LBYTE).(||,ADBWRD.LADBNR),(|2.ARRAY.LARRAY).(|3.TWSZ.
LTWSZ),(|4,0VLAP,LOVLAP).(|5.NCHAN.LNCHAN),(|6,NSITE.
LNSITE).(|7,NROWS.LNROWS),(|8.DIFFR.LDIFFR),(|9.DIFFW,
LDIFFW).(ZO.NEW.LNEW);(Zl,OLD.LOLD),(ZZ.GAP.LGAP).(23.
TSCANS,LTSCAN).(24.INDEX|),(ZS.INDEXZ).(26.INDEX3).(27,
INDEX4).(28,T|,LTl).(ZQ,TZ.LTZ).(30.T3.LT3),(3|.T4.
LT4).(32.T5.LT5),(33,T6.LT6),(34,CH.LCH),(35.0FFSET.
LOFFSE),(36.1NBYT,LINBYT).(37.F.LF).(38.NGDCH.LNGDCH).
(39,TW$ZR.LTWSZR).(40,NGD$T.LNGDST).(4|.NGDR,LNGDR),
(42,BF3PE), (43,NGT,LNGT), ( 44,LASTI 6) , (45, DERIIG,, LDEBUG) , -
(46,PAGE) ,(47,T7,LT7)
*DISK AREA INDM2(20),0UTDM2(40),CONPRM(1)
*[F(DEBUG.LT. 1)GO To 10
A DISPLH "RUNFFT",04
*[F(DEBUG.LT.2)GO T0 10
A DISPLH ,2%
A DISPLH "ERUNFFT",04
10 *CONTINUE
*TRANSFER(8) SAVE(|)=RADRBU( 1)

OO0O0O0
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—O0OVDOD~NOVAWN

P T Ty —Ty,



3> B > 2> 3 3x 3 » 3 I» 3> = s J= 3> I» I» s I» e » O D= > Te Iw e |

=

<KERR>CFD.RUNFFTs9

20

30

110

SAVE THE ADB LOCATIONS DESTROYED BY FFT ROUTINF,

SLIT(O)

SIZEs

LDLC1) TWSZs

STORE(O)
SLIT(O)

$Cly
NUMBER S

LDLC1) NGDCHs

STORE(O)

SLITCO) ARGLIST+2s

SLITC(1)
LDL(2) 0O
ALIT(2)
ZERXT(2)
ALIT(1)
STORE(0)
EXTERNAL

$Cls

BUFF23
LDs
-3
ol
352001
$Cly
FFTs

MON 10=JUN=T74 9302AM

*[F(DEBUG.LT.2)GO To 20

SLIT(1) ARGLISTe2%

LOADCI )
CSHR(1)
LDA 0O(1)
SLIT(3)
LOAD( 3)
LOAD(O)
ALIT(3)
LOAD(3)
LOAD(1)
ALIT(3)
LOAD(3)

$Clae
61

'
ARGLISTs
$COs
$COs
18
$Cls
sCis
1
$C29

DISPLH "B4 FFTe%, 33

*CONTINUE
CLC(3)s
SLIT(3)
SLIT(2)
EXCHL( 3)

FFTs
ARGLISTs
SICRe

CACRB 103
*[F(DEBUG.LT.2)60 To 30

SLIT(1) ARGLISTe+23

LOADC1 )
CSHR(1)
LDA 0C1)

$Cls
63
]

DISPLE "AFTERs"™, 33

*CONTINUE
SKIP LEA
ARGLISTs

RGLISTs

OATA SIZE,NUMBER,O¢

SIZE«ADS

1

NUMBEKRSNDS 13
EARGLISTes
*TRANSFER(8) RADBBU(! )=SAVE(1)

#CONT INUE
*RETURN
*END
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